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INTRODUCTION 

The History of Technology course has been developed as a course 

within the Technology Education Program at the secondary level in New 

York State. 


The course will be offered as an elective for students in grades 

9 to 12 as part of the Technology Education Sequence. 


The information included in the course is based on the course 
outline developed as part of the occupational education and practical 
arts education futuring activity conducted by the New York State Education 
Department. 

The study of the history of technology is very important to the 
understanding of the technologies available to our present society. It 
is of further importance to students as they prepare for life in the future. 

The History of Technology course will enable the student to develop 
an awareness of where we were and why, where we are now and why, and where 
we are going and why. 

Module Instruction Format 

The History of Technology course is composed of ei~ht modules. It 
is recommended that all students complete Modules 1, 2, 3, and 8, and one 
or more of Modules 4, S, 6, and 7. (See Figure 1.) The decision by 
schools to select one or more of Modules 4, S, 6, and 7 will depend upon: 

1. 	 available facilities, equipment, materials, etc. 
2. 	 whether the instructor uses all the recommended material 

in each of the four modules. 
3. 	 time devoted to teaching the History of Technology course. 

The History of Technology instructor may also choose to combine 
~ule 7, Development of Energy Production Systems, with Module S, 
Development of Production Systems. 

Content outline 

'l'he History of Technology content·outline has been developed in 
more depth than the content outline of other Technology Education courses. 
This 	was d>neto give the History of Technology instructor a broader and 
deeper understanding of the content to be included while teaching the 

.course. The additional information is also supplied because no such other 
course has been offered as part cf the New York State Education Department's 
occupational education and practi-~l arts education programs. Therefore, 
the additional information would ? helpful to the Technology Education 
personnel who will be teaching th course. 
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Time 	 Line and Module Activities 

The development of a Time Line should begin in Module 1 and continue 
through the study of Module 7. 

The student and instructor activities for Module·: 2 through Module 7 
should be discussed and displayed as they relate to Time Line. 

Teaching the Use of Tools, Equipment and Supplies 

The content outline for this course does not include infer.nation for 
teaching of manipulative skills. Therefore, it will be necessary for the 
Technology Education personnel teaching the History of Technology course 
to include in the teaching of the course, as needed, the safe use of tools, 
equipment and supplies. The instructor will also have to insure the avail ­
ability of a safe working environment when appropriate to the completion 
of module activities. 

History of Technology Personnel and Background 

This course should be taught by Technology Education personnel who 
have an interest in and an understanding of the historical development of 
Technology. 

It is strongly recommended that the Technology Education personnel 
teaching this course read and be familiar with the resources identified 
below to gain further insights concerning content, instructional strategies, 
student activities and resources. 

1. 	 American Industrial Arts Association. Technology Education: A 
Perspective on Implementation. Reston, VA: American Industrial 
Arts Association, 1985. 

2. 	 Barri~r, Lynn P., Hughes, Jr., Thomas A., Letterton, Marshall o., 
and Van Dyke, Arvid W. Contemporary Approaches for Teaching Technology 
Reston, VA: American Council of Industrial Arts Supervisors, April, 
1983. ~ 

3. 	 Hindle, Brooke. America's Wooden Age: Aspects of Its Early Technology. 
Tarrytown, NY: Sleepy Hollow Restorations, 1975. 

4. 	 Hindle, Brooke. Technology in Early Ameri~a. Chapell Hill, NC: 
The University of North Carolina Press, 1966. 

s. 	 Hounshell, David A. (Ed.). The History of American Technology: 
Exhilaration or Discontent? Wilmington, DE: Hagley Museum and 
Library, 1984. 
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6. Hudson, 
London: 

Kenneth. A Guide 
John Baker, 1971. 

to the Industrial Archaeology of Europe. 

'· Hudson, Kenneth. 
John Baker, 1967. 

Handbook for Industrial Archaeologists. London: 

a. Hudson, Kenneth. Industrial Archaeology. London: John Baker, 1976. 

9. Hudson, Kenneth. World Industrial Archaeologz. 
Cmnbridge University Press, 1979. 

Cambridgr, London: 

10. Maley, Donald. The Maryland Plan, The Study of Industry and 
Technology in the Junior High School. New York: Bruce, 1973. 
(For infoxmation pertaining to the anthropological approach.) 
(Also any other writings pertaining to the anthropological approach 
and the Unit Method of Teaching.) 

11. Maley, Donald. Teaching the Heritage of Technology: Past, Present, 
and FUture. The Technology Teacher. Vol. 43, No. 3, December 1983, 
pp. 3 to 7. 

12. Olson, Delmar W. Industrial Arts and Technology. Englewood Cliffs, 
NJ: Prentice-Hall, Inc., 1963 (Chapter III, American Industry: A 
Perspective, pp. 61 to 94.) 

13. Parnell, J.P.M. Techniques of Industrial Archaeology. 
Great Britain: David and Charles, 1974. 

Newton Abbott, 

14. Stramer, G.H. Uses of Industrial Archaeology in Schools. 
RUgby, Great Britain: Lancaster Polytechnic, no date. 

Eastlands, 

15. Telfer, Kenneth. All of his books. 

16. others: 
Any books dealing with the History of Technology such as: 
Daumas -­ A His~ory of Technology and Invention 
Singer -­ A History of Technology 
Williams -­ A Short History of Twentieth Century Technology 
PUrsell -­ Technology in America: A History of Individuals and Ideas 
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Resources for Course 

Resources for each module may be found at the end of the module. The 
History of Technology instructor should also review the following publica­
tions to locate additional resources for the teaching of the historical 
development of technology. 

1. 	 American Industrial Arts Association. Resources in Technology Series~ 
The Technology Teacher. 

2. 	 American Industrial Arts Association Special Services Committee. 
Media Resources for Technology Teachers. Reston, VA: American 
Industrial Arts Association, 1984. 

3. 	 McCrory, David L. and Maughan, George R." Resources in Technology.· 
Worcester, MA: Davis Publications, Inc., 1984. 

4. 	 Ullery, Robert J. Bibliography of Reference Books for Selected 
Technology Fields. Albany, NY: NYSED, 1984. 

Course Title Revision 

The title, "The History of Technology" may not be an appropriate title 
for this cours~. T:ie course, as proposed, actually_reflects the evolution 
of the development of technology. It may be more appropriate to call this 
course, "The Evolution of Technology." 

Course Content Revision 

The information to be taught 
content areas from the 7th and Btt 
This revision is necessary so as r 
they learned of in the earlier co~ 

One area of revision·will be 
as identified at the 7th and 8th~ 

. :.11 need to be revised ·to reflect the 
rrade Technology Education courses. 
: to confuse students about the systems 
;es. 

1e need to reflect Bio-Medical systems 
1de level. 
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PHASE - Development 	 ELEMENT - History of Technology---------==­

MODULE NO. 1 	 Development of Technology 

TOPICS: 	 Definition of Technology 

Technology and Its Relationship to the Human Race 

Major Technological Developments and Their Impact 

Technology Time Line 


PREREQUISITES: 	 None 

prepared by 

Mr. Martin D. Collins, Baldwinsville Academy and Central School 
er. Vincent c. D'Ambrosio, SUNY at Oswego 

Mr. Chet Ferry, Spencerport BOCES 
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STRUCTIONS 
I NOTES I MODULE: Development of Technology 

OVERVIEW OF THE MODULE 

Goal: 

The student will be able to develop and demonstrate an understanding of the 
historical development of technology and its relationship to the advancement 
of the Human Race. 

Description: 

This 	is the introductory module for the study of the history of technology. 
The students will be presented with an overview of the historical develop­
ment 	of technology. The instructor will present information identifying 
major technological developments and their impact on the advancement of th~ 
Human Race. Students will be shown how to develop a time line to illustrate 
the major technological developments found in text readings and identified 
and discussed in class. 

Skills, knowledges, behaviors to be developed: 

The student will be able to develop the ability to: 

l. 	 explain the development of technology. 
2. 	 discuss and demonstrate the relationship of technology to the 

development of the Human Race. 
3. 	 identify and discuss major technological developments and their 

impact on Human Kind. 
4. 	 prepare a Technology Time Line. 

CONTENT OUTLINE 

1.1 Definition of Technology 

1.2. Technology and Its Relationship to the Human Race 
1.2.1 Humans have always used technology 
1.2.2 People change technology; technology changes people 

1.3 Major Technological Developments and Their.Impac, 
1.3.1 Development of technology 

1.3.1.1 How and why new technologies emerge, work and subside 
.l.3.1.2 Discovery/invention/need 
1.3.1.3 Social/political/economic events 

1.3.2 Technological developments 
1.3.2.1 World-wide 
1.3.2.2 The United States 
l.3.2.3 New York State 
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MODULE: Develo ment of Technology 

1.4 

l. 

2. 

3. 

4. 

Technology Time Line 
1.4.l Dawn of Civilization to Pre-Industrial Revolution 
1.4.2 Industrial Revolution to Present 
1.4.3 Future Projections 

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES 

The student will be able to develop an understanding of the term 
Technology. This will be accomplished by: 
a •. r~viewing and analyzing the application of the tenn in major 

Technology resources 
b. 	 preparing a definition of the term for discussion in class 

The student will be able to discuss the relationship of Technology 
to the development of the Human Race. This will be accomplished by: 
a. 	 explaining the relationship of technology to the development 

and advancement of the Human Race 
b. 	 explaining the effects of the changes of technology on people 

The student will be able to identify and discuss major technological 
developments and their impact on the Human Race. This will be 
accomplished by: 
a. 	 explaining the development of technology 
b. 	 explaining the how and why of the emergence of new technologies 
c. 	 identifying major technological developments and describing 

their impact-­
1) world-wide 
2) on the United States 
3) in New York State 

The student will be able to describe the stages and events in the 
development of Technology from early civilization through present 
times and describe future projections. This will be accomplished by: 
a. 	 developing a ti.me-line to illustrate the history of technolo­

gical developments 
b. 	 developing a time-line to illustrate the historical development 

of-­
1) Transportation Systems 
2) Production Systems 
3) Communication and Information Systems 
4) Energy Production Systems 

c. 	 developing a time-line to illustrate the historical development 
of any device that has helped the advancement of the Human Race 
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SUGGESTED INSTRUCTIONAL STRATEGIES 

This listing of instructional strategies includes ideas as to how 
students may achieve the module's performance objectives. They are numbered 
according to their relationship with the module's performance objectives/ 
supporting competencies. 

1. a. Instructor will present introductory presentation as to the 
importance of the study of the evolution of technolo~y. 

b. Students will be assigned task to read and analyze information 
about the application and use of the term "Technology". 

c. Instructor will present lesson defining the term "Technology" and 
related terms and concepts such as inventions, discovery, tools, 
resources, skills, values, change, leisure time. 

d. Students will participate in the discussion of their understanding 
of the term "Technology" and related terms and concepts. This 
discussion will lead to definitions that will describe the terms 
as they will be used by the class in all the modules for Study 
of the History of Technology. 

2. 	 a. Instructor will present lessons introducing concepts of technology 
and their relationships on people. For example: 

Human's gaining control over naturei 
creation of environment and culture 
Production of goods and services 
creation of leisure time activities 

The instructor will explain the relationship of technology to the 
Human Race and the effects of the changes of technology on people. 

b. 	 Students will discuss/debate issues of technology and effects on 
people. 

c. 	 Students will participate in role-play activity (worker's role, 
beliefs, work setting, Leisure time activities, values, etc., 
pertaining to past, pre3ent and future). 

d. 	 Students will participa~e in role-play activity of people who 
are in control of natural resources, environmental protection, 
etc. 

e. 	 Students will explain, describe, identify and define in class 
discussion the effects of technology on the Human Race. 

f. 	 Illustrate on a map of the world, a map of the United States, 
and/or a map of New York State the location of: 
1) 	 natural resource centers 
2) 	 manufacturing cen•ers 
3) 	 centers of invent ~n and discovery 
4) 	 population center 
S) 	 distribution cent cs for manufactured goods, etc.24 · 6) 	 others as identif ~d by instructor 

25 
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I NOTES J MODULE: Development of Technology 4 

3. 	 a. Instructor will explain the effects of the changes of technology 
on people through the use of examples such as the wheel, fire, the 
telephone, the computer, the splitting of atoms, development of 
penicillin. 

b. 	 Students will read and prepare a report of the effects of a major 
technological development on the Human Race and/or on them. 
Instructor will supply list of topics and resources to be used 
to complete task. 

c. 	 Instructor will demonstrate and explain the concept of the 
emergence of new technologies and the reason for the development 
of new technologies. 

d. 	 Instructor, keeping in mind students• backgrounds to date, will 
assign a problem asking the students to plan, design and construct 
an apparatus that can be used to solve the problem. students will 
be asked to discuss understanding of technologies used and how the 
problem may have been solved if other technologies existed. 

e. 	 Students will prepare a collection of illustrations of major tech­
nological developments with a short description of their impact 
world wide, on the United States and on New York State. 

4. 	 a. Students will prepare a listing of major inventions, technological 
developments, and social, political and economic events. This 
will be accomplished by: 
1) 	 completed assigned readings 

2) 	 visiting a museum and/or historical site 

3) viewing films such as Inheritance 

Instructor must emphasize that technological developments did not 

occur in a vacuum. There is a direct relationship between tech­

nological developments and the social, political and economic · 

events of the society in existence at the time of the technologi­

cal development. 


b. 	 Instructor will determine the format for student involvement in 
the development of a Time Line to illustrate the history of tech­
nological developments and the relationship of these developments 
to the events of the development of the Human Race. students may 
be asked to prepare a mural, a bulletin board, a photo or picture 
display, a collection of models, etc. 

c. 	 Guest lecturer could be asked to present a demonstration on a 
specific technology and talk about the evolution of that tech­
nology. For example, a blacksmith, a weaver, a carpenter, a 
pharmacist. 

d. 	 The class develops a Time-Line that will do one or more of the 
following: 
1) 	 Illustrate the history of technological developments in 

general. 
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MODULE: Development of Technology 5 


2) 	 Illustrate the historical development of 
a) Transportation Systems (See Module 4.) 
b) Production Systems (See Module 5.) 
c) Communication and Information Systems (See Module 6.) 
d) ·Energy Production Systems (See Module 7.) 

3) 	 Illustrate the historical development of a specific device 
that helped the advancement of the Human Race. 

NOTE: 	 This activity should begin in Module 1 and continue 
through Module 7. 

e. 	 Instructor may ask students to bring in news items from newspapers 
and magazines to predict future developments and place these on 
the time line (See Module 8). 

' . 
~. 
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"H"'.!=:R - n"'u"' 1 ---ent ELEMENT - History of Technology 

MODULE NO. 2 Development of Resources 

TOPICS: Identification of Resources 
People 
Tools and Machines 
lC'nowledge and Information 
capitol 
Materials 
Energy 

PREREQUISITES 

prepared by 

Mr. Martin D. Collins, Baldwinsville Academy and Central School 

Dr. Vincent c. D'Ambrosio, SUNY at Oswego 


Mr. Olet Ferry, Spencerport BOCES 
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MODULE: Development of Resources 

OVERVIEW OF MODULE 

Goals: 

The student will be able to develop and demonstrate an understanding of the 
major resources needed for the development of technology. 

Description: 

The development of Technology throughout history was made possible because 
of available resources. 

To appreciate the development of Technology, it is.necessary to be able to 
identify the resources needed for technological advancement, the historical 
development of these resources, and their contributions to the advancement 
of technological growth throughout the history of the Human Race. 

Skills, knowledge, behaviors to be developed: 

The student will be able to: 

l. 	 identify the major resources needed for technological development. 
2. 	 explain the role of people for technological development. 
3. 	 identify the major contributors to technological development and 

discuss their contributions. 
4. 	 identify, explain and demonstrate significant tool and machine 

developments and their relationship to technological development. 
s. 	 describe the role of knowledge and information for technological 

development. 
6. 	 describe the role of capitol for technological development. 
7. 	 describe the role of available materials for technological 

development. 
a. 	 describe the role of energy for technological development. 

CONTENT OUTLINE 

2.1 	 Identification of Resources 
2.1.1 People 
2.1.2 Tools and Machines 
2.1.3 Knowledge and Information 
2.1.4 Capitol 
2.1.5 Materials 
2.1.6 Energy 

2.2 	 People 
2.2.1 BOle of People for Technological Development 

2.2.l.l Inventors/di1...:overers 
2.2.l.2 Labor force 
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MODULE: Development of Resources 

2.3 Tools and Machines 
2.3.l Significant tool developments 

2.3.l.l Major types and uses 
2.3.l.2 Evolution 
2.3.1.3 Comparison of early tools with present day tools 
2.3.1.4 Future projections 

2.3.2 Significant machine developments 
2.3.2.1 Major types and uses 
2.3.2.2 Evolution 
2.3.2.3 Comparison of early machines with present day machines 
2.3.2.4 Future projections 

2.4 Knowledge and Information 
2.4.l Definition 

2.4.1.l Knowledge 
2.4.1.2 Information 

2.4.2 Types and effect on technological advancement 
2.4.2.1 Scientific 
2.4.2.2 social 
2.4.2.3 Political 
2.4.2.4 Economic 
2.4.2.S Religious 

2.4.3 Development of knowledge and information 
2.4.3.l The need to know more 

2.4.3.1.l Why? 
2.4.3.1.2 Affect on technological advancement 

2.4.3.2 Transferring and retaining technical knowledge 
2.4.3.2.l Early techniques 
2.4.3.2.2 Development of information storage systems 

2.4.3.2.2.1 spoken word 
2.4.3.2.2.2 written language 
2.4.3.2.2.3 mathematical/scientific/ 

mechanical instruments 
rule 

-­ abacus 
-­ slide rule 
-­ others 

2.4.3.2.2.4 maps and charts 
2.4.3.2.2.S architectural/mechanical 

drawings 
2.4.3.2.2.6 books 
2.4.3.2.2.7 mdmory systems--computer 

. 2.5 Capitol 
2.5.l Beginning of economic system 
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MODULE: Develo ment of Resources 

2.5.2 Purchasing goods and services 
2.5.2.l Early use 

2.s.2.1.1 

2.s.2.1.2 

2.s.2.2 Today 
2.s.2.2.1 

2.s.2.2.2 

Barter 
2.s.2.1.1.1 
2.s.2.1.1.2 
Monetary 
2.s.2.1.2.1 
2.s.2.1.2.2 
2.5.2.1.2.3 

Monetary 
2.s.2.2.1.1 
2.5.2.2.1.2 
2.5.2.2.1.J 
2.5.2.2.1.4 
Barter 
2.s.2.2.2.1 
2.5.2.2.2.2 

2.5.3 Development of monetary system 
2.5.3.l Coinage 

2.5.3.1.1 Early coins 
2.5.3.1.2 Today 

2.5.3.2 Paper money 
2.S.3.2.1 Early use 
2.5.3.2.2 Today 

2.5.3.3 Plastic money 
2.5.3.3.1 eredit cards 
2.5.3.3.2 Cash cards 
2.S.3.3.3 Smart cards 

2.S.3.4 Electronic transfer 

2.6 Materials 
2.6.l Evolution of material processing 

2.6.1.1 
2.6.1.2 
2.6.l.3 

2.6.2 Natural 
2.6.2.1 

Stone Age 
Bronze Age 
Iron Age 

raw material processing 
Extractive 
2.6.2.1.1 
2.6.2.l.2 

2.6.2.1.3 
2.6.2.1.4 
2.6.2.1.S 
2.6.2.1.6 
2.6.2.1.7 

Clays 
Ores 
2.6.2.1~2.l 
2.6.2.l.2.2 
Limestone 
Coal 
Oil 

6 LINES INCH 

goods 
labor 

gold, 
coins 
paper money 

coins 
paper money 
checks 
credit cards 

labor 
goods 

ferrous 
non-ferrous 

Minerals-miscellaneous 
Others 
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2.6.2.2 	 Genetic 
2.6.2.2.l 
2.6.2.2.2 
2.6.2.2.3 
2.6.2.2.4 
2.6.2.2.5 

2.6.2.2.6 

Farming--Food Production 
Animal hide 
cotton 
Wool 
Lumbering 
2.6.2.2.S.l. wood 
2.6.2.2.s.2 naval stores 
Oil 
2.6.2.2.6.l plant 
2.6.2.2.6.2 animal 

2.6.3 Processed raw materials and synthetics 
2°.6.3.1 Chemicals 
2.6.3.2 Clays 
2.6.3.3 Fabrics 

2.6.3.3.1 

2.6.3.3.2 
2.6.3.4 Food 

2.6.3.4.1 
2.6.3.4.2 
2.6.3.4.3 
2.6.3.4.4 
2.6.3.4.S 
2.6.3.4.6 

2.6.3.S Glass 
2.6.3.6 Leather 
2.6.3.7 Lumber 
2.6.3.8 Metals 

2.6.3.B.l 
2.6.3.B.2 

Natural 
2.6.3.3.1.1 
2.6.3.3.l.2 
2.6.3.3.1.3 
synthetic 

Grains 
Meats 
Fruits 
vegetables 
Milk 
others 
2.6.3.4.6.1 
2.6.3.4.6.2 
2.6.3.4.6.3 
2.6.3.4.6.4 

Ferrous 
Non-ferrous 

2.6.3.9 	 Minerals--miscellaneous 
2.6.3.10 	Oil 
2.6.3.11 	Paper 
2.6.3.12 	Polymers 

2.6.3.12.1 Fabric 
2.6.3.12.2 Non-fabric 

2.6.3.13 	Others 

wool 
cotton 
others 

honey 
sugars 
salt 
others 
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1. 

2. 

3 • . 

Energy 
2.7.1 Early sources of power 

2.7.1.1 Evolution 
2.7.1.2 Types 

2.7.1.2.1 Human 
2.1.1.2.2 Animals 
2.7.1.2.3 Water and wind 

2.7.2 Later sources of power 
2.7.2.1 Evolution 
2.7.2.2 Types 

2.1.2.2.1 Steam 
2.1.2.2.2 Electricity 
2.7.2.2.3 Internal combustion engine 
2.7.2.2.4 Solar 
2.7.2.2.5 Nuclear 

2.7.3 Energy storage 
2.7.4 Energy/power transmission 

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES 

The student will be able to identify and describe the six major 
resources necessary for technological development. This will be 
accomplished by: 
a. 	 Preparing a listing of the resources needed for technological 

development as identified in major technology resources and by 
instructor. 

The student will be able to discuss the major roles that people have 
played in the developnent of ~echnology. This will be accomplished by: 
a. 	 Explaining the role of inventors/discoverers in the development 

of technology. 
b. 	 Explaining the role of the labor force in the development of 

technology. 
c. 	 Explaining the role of the consumer in the development of 

technology. 
d. 	 Explaining the role of the entrepreneur in the· development of 

technology. 

The student will be able to identify people who were the major contri ­
butors to the advancement of technology and discuss their contributions 
This will be accomplished by: 
a. 	 Identifying major male contributors and explaining their contri ­

butions. 
b. 	 Identifying major female :ontributors and explaining their 

contributions. 
c. 	 Identifying major contril .tions made by individuals from major 

racial and cultural grou1 , and explaining their contributions. 
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4. 	 The student will be able to discuss significant tool developments that 
have contributed to technological advancement. This will be 
accomplished by: 
a. 	 Identifying major tool types and uses. 
b. 	 Describing the evolution of selected tools. 
c. 	 Comparing early tools with present tools (design, cutting edge, 

use). 
d. 	 Assessing contemporary tools and discussing their possible 

design and use in the future. 

s. 	 The student will be able to discuss significant ma.chine developments 
that have contributed to technological advancement. This will be 
accomplished by: 
a. 	 Identifying major machine types and uses. 
b. 	 Describing the evolution of selected machines. 
c. 	 Comparing early machines with present machines (design, cutting 

edge, use). 
d. 	 Assessing contemporary machines and discussing their possible 

design and use in the future. 

6. 	 The student will be able to display an understanding of the tenns 
knowledge and information. This will be accomplished by: 
a. 	 Defining the term. knowledge. 
b. 	 Defining the term information. 

7. 	 The student will be able to identify the five major types of knowledge 
and information, and describe their effect on technologicai advance­
ment. This will be accomplished b1: 
a. 	 Listing the five major types of Jmowledge and infomation. 
b. 	 Citing examples of each. 
c. 	 Discussing their effect, positive and negative, on technological 

advancement. 

e. 	 The student will be able to display an understanding of the affect of 
needing to know more has had on the development of technology. This 
will be accomplished by: 
a. 	 Explaining the inquisitive nature of the human being. 
b. 	 Describing the effect of the inquisitive nature of the human 

being on technological advancement. 

9. 	 The student will be able to describe and demonstrate the effect of 
transferring and retaining technical knowledge has had on the develop­
ment of technology. This ~ill be accomplished by: · 
a. 	 Discussing the development of information storage systems for 

the transferring and retaining of technical knowledge. 
b. 	 Demonstrating expertise in the methodologies for transferring 

and retaining technical knowledge from early technologies _through 
present day memory systems operation. 
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10. 	 The student will be able to analyze the relationship between capitol 
and the development of technology. This will be accomplished by: 

2 

a. Describing the evolution of an economic system.3 
b. 	 Describing and demonstrating how earlier barter systems were used 

to purchase goods and services.4 
c. 	 Describing and demonstrating how the barter system is used today 

to purchase goods and services.s 
d. 	 Identifying and explaining type of monetray systems used prior 

to 1945.6 
e. 	 Identifying and explaining type of monetary systems used since 

1945.7 
f. 	 Tracing the development of monetary system from early times to 

the present.8 
g. 	 Describing and practicing the purchase of goods and services using 

earlier monetary system.9 
h. 	 Describing and practicing the purchase of goods and services using 

contemporary monetary system.10 
i. 	 Discussing the relationship of the use of the barter system to 

technological development.11 
j. 	 Discussing the relationship of the use of a monetary system to 

technological development.12 

11. 	 The student will be able to describe the evolution of material pro­13 
cessing during various historical eras. This will be accomplished by: 

Identifying materials used during the Stone Age, explaining how14 a. 
they were processed ar.d used, and discussing their relationship 
to developing technologies.15 

b. 	 Identifying materials used during the Bronze Age, explaining how 
they were processed and used, and discussing their relationship16 
to developing technologies. 

c. 	 Identifying materials used during the Iron Age, explaining how17 
they were processed and used, and discussing their relationship 
to developing technologies.18 

12. 	 Students will be able to identify, discuss and demonstrate the appli ­19 
cation of natural raw materials processing of materials obtained by 
extractive methods. This will be accomplished by:20 
a. 	 Identifying the raw materials derived from various extractive 

processes.21 
b. 	 Describing the processes used to extract raw material from the 

earth.22 c. 	 Identifying and describing the use of tools and machines used to 
extract raw materials from the earth.23 

d. Performing an extractive process. For example: 
l) 	 Obtaining raw clay from a local site (will be processed24 

later for use as either casting slip or modeling clay. 
See Module S).25 

2) 	 Preparing a rock collection of minerals indigent to local 
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3) 	 Preparing a rock collection of minerals common to New York 
State. 

e. 	 Identifying local quarrying or mining sites and discussing the 
way materials were removed from the earth. 

13. 	 Students will be able to identify, discuss and demonstrate the appli-. 
cation of natural raw material processing of materials obtained by 
genetic methods. This will be accomplished by: 
a. 	 Identifying the raw materials derived from various genetic 

processes. 
b. 	 Describe the processes used to produce genetic raw materials. 
c. 	 Identifying and describing the use of tools and machines used to 

obtain genetic raw materials. 
d. 	 Performing a genetic process. For example: 

1) 	 Planning, growing and harvesting a Heirloom Vegetabie Garden. 
2) 	 Gathering maple sap. 
3) 	 Skinning a deer or lamb to obtain hide. 
4) 	 Shearing sheep and cleaning wool. 
5) 	 Assisting in the thinning and prunning of small wood lot. 
6) 	 Planting trees as part of Arbor Day, Scouting, 4-H and/or 

COoperative Extension Activity. 
·7) Milking a cow or goat. 
8) 	 Extracting aromatic oil from cedar leaves. 

14. 	 The student will be able to describe and demonstrate the processing 
of natural raw materials and synthetics into secondary materials or 
finished products. This will be accomplished by: 
a. 	 Describing the processing of raw materials and synthetics into 

secondary materials or finished products. For example: 
l) 	 Production of steel 
2) 	 Production·of aluminum 
3) 	 Manufacturing of plywood 
4) 	 Manufacturing of particle board 
5) 	 Making bricks 
6) 	 Making glass 
7) 	 Making paper 
8) 	 Making maple syrup 
9) 	 Making soap and adding aromatic cedar oil for scent 

10) Making cheese 
11) Making butter 
12) 	 Preserving food canning 

freezing 
drying 
curing 

13) Processing deer hide or lamb skin 
14) Making yarn from wool, cotton, other materials 
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b. 	 Processing raw materials following a prepared plan supplied by 
instructor. For example: 
1) 	 Chemicals -- Produce a polymer material 

-- Produce potash 
2) 	 Clay -- Process extracted clay into either casting slip 

or modeling clay 
Manufacture bricks · 

3) 	 Fabrics Use raw wool to produce yarn 
Use raw cotton to produce yarn 
Use other materials to produce yam 

4) 	 Food - ­
-- grains---grind oats or com into meal 
-- meats--- cure hams 

--- make jerkey from beef or venison 
-- fruits---dry fruit using solar dehydrator 
-- vegetables---preserve by canning, freezing, drying 
-- milk---make cheese 

S) 	 Glass -- Make glass 
6) 	 Leather --- Tan deer hide or lamb skin 
7) 	 Lumber -- Process a log 

-- Make plywood 
-- Make particle hoard 

8) 	 Metals -- Not recommended due to EPA Standards 
9) 	 Minerals -- Making glass 

-- Making gems for _jewelry . 
10) Oil -- Use aromatic cedar oil for scent when making soap 
11) 	 Paper Make paper q,aj.ng pulp obtained from paper manu­

facturer · 
Make paper using corn stalks or milk.weed 

12) Polymers -- Not recommended due to cost 
13) 	 Others Making soap 

Making walnut stain from black walnuts 

15. 	 The student will be able to discuss and demonstrate significant 
energy developments that have contributed to technological advancement. 
This will be accomplished by: 
a. Identifying types of early sources of power. 
b. Identifying types of later sources of power. 
c. Describing the evolution of energy sources. 
d. Describing the evolution of energy storage. 
e. Describing the evolution of energy transmission. 
f. Developing a device to produce electricity using: 

1) 	 Chemical process 
2) 	 Mechanical generati~n 
3) 	 Solar energy 

g. 	 Developing a device to store energy 
h. 	 Developing a device to t1ansmit ·energy or power. 
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3) 	 Females who made major contributions. 
4) 	 Blacks who made major contributions. 
5) 	 Individuals of other racial and cultural groups who made 

major contributions. 
d. 	 If time permits, students may be asked to select one of the 

contributors identified in "c" and write a one page report con­
cerning contribution. 

e. 	 Students will assist in obtaining-models, toys and pictures of 
some of the inventions identified completing the tasks identified 
in "c". 

f. 	 Visit museum, historical site, etc., to obtain information 
concerning topic. 

4. 	 a. Using models, examples, selected reading references, films, film­
strips, and slides, instructor will introduce students to 
significant tool developments. 

b. 	 Students will complete instructor prepared instructional activity 
sheets: 
1) 	 Identification of major tool types and uses. 
2) 	 Evolution of selected tool during different time periods. 
3) 	 Comparison of early tools with present-day tool. 

a) design 
b) cutting edge 
c) use 

4) 	 selecLion of a present day tool and discussing future 
design and application. 

c. 	 View films depicting craftspeople using tools. 
d. 	 Read selected references. 
e. 	 Following safe working procedures, construct an example of an 

early tool. For example: 
1) 	 Marking gauge 
2) 	 Scriber 
3) 	 Compass 
4) 	 Chisel 
5) 	 Plane 

f. 	 Use tool (see "e11 ) to perform a process typical to that tool. 
g. 	 Assist instructor in preparing an exhibit of hand tools comparing 

present day tools with earlier tools. 
'h. 	 Visit to museum, historical site, etc., to obtain information 

concerning topic. 

s. 	 a. Using models, examples, selected reading references, films, film­
strips, and slides, instructor will introduce students to sig­
nificant machine developments. 

b. 	 students will complete instructor prepared instructional activity 
sheets: 
1) 	 Identification of major machine types and uses. 
2) 	 Evolution of selected machines during different time periods. 
3) Comparison of early machines with present day machines • 

... 4l_. ...,.~,sei~.ction of _a present day.machine and discussing f.~ture _______ ...;__/_j~~---~;~;~:\:;'.fi1T~.- . · ·· :,' · · · -·- · · · ~ · · 	 · ·· · · · · · - - - ­- ----· 	 . ,_,"'*;.;;'desigh·'_-_-and. application.'··:,,:,.:-. .,_ --;.···_,I,:,:-,,,,_....;•--c••',-·,__.;.c,»·•',i<-<_.,._-,_,.,;~.,-_,_,,. ,.'~.,,•·•.. \..\.,-·,.-',:·: •.>.,:.•. · :. 
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SUGGESTED INSTRUCTIONAL STRATEGIES 101i---------­

2 This listing of instructional strategies includes ideas as to how the 
students may achieve the module's performance objectives. They are numbered 

3 according to their relationship with the items identified as perfonnance of 
objectives/supporting competencies. 

4 
1. a. Instructor will present a lesson introducing students to the 

5 types of resources necessary for technological development. 
b. 	 Students will read selected reference(s), identify the six major 

6 	 types of resources, and discuss how these six types will be 
referred to in Modules 2 to a. 

1 
2. a. Students will list the four major groups of people who have con­

8 tributed to technological growth, prepare a paragraph stating 
what each group contributes to technological growth, and discuss 

9 their list and statements in class where instructor will assist 
students in developing an understanding the role that people 

10 play in the development of technology. 
1) View film(s) 


11 a) Colonial Williamsburg series 

b) Inheritance 


12 c) Others 

2) Role of 	inventors/discovers 

13 .3) Role of labor force 
4) Role of 	consumez:t 
5) Role of 	entrepreneur14 

b. Visit museum, historical site, etc., to obtain info~tion 
concerning topic.JS 

3. a. Using selected references, films, filmstrips, and slides, 
instructor will introduce students to people who were the major 

17 

16 

contributors to the advancement of technology and discuss their 
contributions. 

18 
Instructor must identify both ma!e and female contributors, white 
and non-white contributors, and contributors from other cultural 
and racial backgrounds. There is a great deal of information 

20 

19 

available for this topic and so there should be no concern 
about finding information • 

. b. During discussion of instructor's presentation, students will be21 
asked to assist in preparing a listing of major contributors. 
The instructor will then present the next item ("c") to the class.22 

c. 	 Students will complete instructor prepared instructional activity 
sheet identifying:23 
1) Major contributors during different time periods. 
2) Individuals who contributed to the development of:24 

a) Transportation Systems 
b) Production Systems25 
c) Communication and Information Systems 
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c. 	 View films depicting use of machines. 
d. 	 Read selected references. 
e. 	 Following safe working procedures, construct an example of an 

early machine. 
f. 	 Use machine (see "e") to perform a process typical to that machine. 
g. 	 Assist instructor in preparing an exhibit·of pictures of machines 

comparing present day machines with earlier machines. 
h. 	 Visit museum, historical site, etc., to obtain information con­

cerning topic. 
i. 	 Discuss in class the use of robotics, computers and lasers for 

manufacturing production comparing production using these 
devices to production without the use of these devices. 

6. 	 a. Instructor will present a lesson defining the terms "JO'lowledge" 
and "information". 

b. 	 Students will discuss the use of these terms as they apply to 
this module and to Modules 3 to 8. 

7. 	 a. Instructor will present a lesson identifying the five major types 
of JO'lowledge and information and examples of each and explain 
their effect, positive 0and negative, on technological advancement. 

b. 	 Students using selected references, instructor's presentation, 
films, filmstrips, and slides, will complete instructor prepared 
instructional activity sheet: 
1) 	 List the five major types. 
2) 	 Cite example of each and discuss the effect, positive and 

negative, on technological development. 
c. 	 Visit museum, historical site, etc., to obtain information con­

cerning topic. 

8. 	 a. Instructor will explain, using selected readings and films, etc., 
that 	humans have always had an inquisitive nature and the effect17, 
this 	has had on technological advancement. 

b. 	 Students will discuss the inquisitive nature of human beings and18 
will be asked if they have ever solved a problem differently 
than from a solution given to them by others. Did this happen19 
because of their inquisitive nature and thinking there may be 
more 	than-one way to do something and do it efficiently and in 
shorter time? 

c. 	 Visit museum, historical site, etc., to obtain information con­21 cerning topic. 

22 
9. 	 a. Using information presented by instructor, reading of selected 

references, and viewing films, etc., students will discuss how23 
informa~ion storage systems were developed for the transferring 
and retaining of technical knowledge.24 
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b. As part of the activity students could be asked to develop a 
simple information storage system: 
1) Information of how to get from one location to another. 
2) Information of how to construct a house. 
3) Information of how to wash clothes. 

c. Discuss the effect of social, political and economic events that 
might hinder or help the retaining and transferring of knowledge. 
For example: 
l)' Events leading to the Dark Ages. 
2) Events leading to the Renaissance. 
3) Effect of World War II 
4) Effect of space exploration 
5) Effect of Depression of 1929 
6) Effect of economic climate of the l970's and l9BO's 

d. Demonstrate ability to use dif~erent methods of transferring 
and retaining knowledge and information. For example: 
1) Drawing maps 
2) constructing charts and graphs 
3) Drawing plans for constructed structures 
4) Drawing plans for manufactured products 
5) Using measuring devices 
6) Using scientific equipment 
7) Using microcomputer 

e. Visit to local industry and/or business that makes extensive 
use of knowledge and information systems. 

f. Interview manager of knowledge and info:rmation:systems. 
g. Visit to museum, historical site, etc., to obtain information 

concerning topic. 

10. a. Using infoz:mation presented by instructor, reading selected 
references, and viewing films, etc., students will discuss the 
evolution of an ecomonic system. 

b. Students will participate in instructor developed role playing 
situations involving the use of earlier barter systems and 
present day barter systems, and discuss differences and similari­
ties. Students should bring to class it~ to be traded with 
other students during the role playing activity. 

c. Using information found in selected references students will 
trace the development of monetary systems.from early times to 
present and identify and explain type of monetary system used 
prior to 194S and since 1945. Information will be added to 
Time Line begun in Module 1. 

d. Students will participab! in role playing activity involving 
the purchase of goods a~( services using earlier monetary system 
and contemporary moneta, · system and discuss differences. and 
similarities. 

e. Using information prese,. ed by instructor and reading selected 
references, students wi: discuss the rela~ionship between the 
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f. Using information presented by instructor and reading selected 
references, students will discuss the relationship between the 
use of a monetary system and the development of technology. 

g. Instructor will make arrangements for: 
1) Visit to banking institution and other economic institution. 
2) Speak~r from banking and other economic institutions. 

11. a. Using selected references, students will prepare a listing of 
materials used by people of the Stone Age. For each material 
identified students will: 
1) Explain how they were obtained. 
2) Explain how they were processed into a useful item. 
3) Make some of the items and demonstrate how to use the item 
~~: ~to perform a useful function. For example, constructing 

a shelter using simple tools. 
4) Discuss the role the item played in helping to develop a 

technology. 
S) Add information to Time Line. 

b. Using selected references, student will prepare a listing of 
materials used by people of the Bronze Age. For each material 
identified students will: 
1) Explain how they were obtained. 
2) Explain how they were processed into a useful item. 
3) Make some of the items and demonstrate how to use the item 

to perform a useful function. 
4) Discuss the role the item played in helping to develop a 

technology. 
5) Add information to Time Line. 

c. using selected references, student will prepare a listing of 
materials used by people of the Iron Age. For each material 
identified students :will: 
l) Explain how they were obtained. 
2) Explain how they were processed into a useful item. 
3) M~e some of the items and demonstrate how to use the item 

to perform .a useful function. 
4) Discuss the role the item played in helping to develop a 

technology. 
5) Add information to Time Line. 

12. a. Using information presented by instructor, reading selected 
references, viewing films, visiting extractive processing sites, 
etc., students will: 
1) Identify and describe different extractive processes. 
2) Identify the raw materials deriv~d from these processes. 
3) Identify and describe the use of tools and machines used. 

to extract raw materials from the earth. 
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b. 	 Students will visit selected sites in community and will:2 
1) 	 Obtain raw clay by using hand tools to extract the clay. 
2) 	 Compare method of using hand tools wi~h use of heavy3 

machinery to obtain clay. 
3) 	 Obtain minerals to prepare a rock collection of minerals4 

found in local area. 
c. 	 Students will assist instructor in identifying minerals conunon5 

to New York State, locating the minerals from stock obtained from 
science teacher or geology supply house, and prepare an exhibit6 
of minerals found in New York State and sample of products made 
from these minerals.7 

d. 	 Given geological survey map of community, students will identify 
location of local quarrying and mining sites, and discuss in8 
class how materials are either quarried or mined. 

9 
13. 	 a. Using information presented by instructor, reading selected 

references, etc., students will:10 
l) 	 Identify different genetic methods of production. 
2) 	 Identify the raw materials derived from the various genetic11 

processes. 
3) 	 Describe the processes used to produce raw materials.12 

b. 	 Instructor will present necessary information an~ develop appro­
priate activity sheets so that students may perform one or more13 
of the following genetic processes: 
l) 	 Planning, growing and harvesting a Heirloom Vegetable Garden14 

on land owned by school district or supplied by local land 
owner or farmer.15 

2) 	 Gathering maple sap from trees found on school property. 
3) 	 Skinning a deer or lamb to obtain hide.16 
4) 	 Shearing sheep and cteaning wool. 
5) 	 Assisting in the thinning and pruning of small wood lot.17 
6) 	 Planting trees as part of Arbor Day, Scouting, 4-H, and/or 

cooperative Extention Activity.18 
7) 	 Milking a cow or goat to obtain milk to make butter or 

cheese.19 8) Extracting aromatic oil from cedar leaves. 

20 Products of above genetic process activities will be used to 
produce agricultural products.

21 
14. 	 a. Using information presented by instructor, etc., students will

22 be able to: 
1) 	 Discuss in class the processing of raw materials and23 synthetics into secondary materials or.finished products. 
2) 	 Describe how steel is produced.24 3) 	 Describe how aluminum is produced. 

25 
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2 b. Instructor will present necessary information and develop appro­

3 
priate activity sheets so that students may: 
ll cescrlbe how to perform one or more of the following 

processes: 
4 a) manufacturing of plywood using veneers 

b) manufacturing of particle board using wood chips from 
5 planer. 

6 
cl making bricks using clay obtained from local sites. 
dl making glass. 
el making paper using pulp, corn stalks, or cat tails. 

7 f) making maple syrup using sap gathered from school 
district trees. 

8 gl making soap and adding aromatic cedar oil for scent. 
h) making cheese using cow or goat milk. 

9 i) making butter using cow or goat milk. 
j) preserving food by canning, freezing, drying and curing. 

10 k) processing deer hide or lamb skin. 

11 
1) making yarn from wool, cotton, other materials. 

21 Select one or more of the following material areas and 
perform the processing of raw materials activity: 

12 a) Chemicals--Produce a polymer material 

,13 
--Produce potash 

b) Clay--Proces·s extracted clay into either castir,g slip 

14 
· or modeling clay 
--Manufacture bricks 

cl Fabrics-Use raw wool. to produce yarn 
15 --use raw cotton to produce yarn 

-use other materials to produce yarn 
16 41 Food­

•-grains---grind oats or corn into meal 
17 --meats---cure hams 

--make jerkey from beef or venison 
18 -fruits_;_dry fruit using solar dehydrator 

--vegetables--preserve by canning, freezing, drying 
19 •-milk---make cheese 

e).Glua~-make glass 
20 Leather--tan deer hide or lamb skin 

f) Lumber-~Process a log 
21 --Make particle board 

g) Metals--Not recommending due to EPA Standards 
22 h) Minerals--Making glass . 

. --Making gems for jewelry . 
23 i) 011--Use aromatic cedar oil for scent when making soap 

j) Paper--Make paper using pulp obtained from paper 
24 manufacturer 

-Make paper using com stalks or milkweed 
25 k) Polymers--Not recommending due to CQst 

1) Others--Making soap 
26 1~~~~5~~;.;m•.~~t\~Making ,. _walnut;·· stain·. _from.:.·.~l:ack walnuts ..... ·. .. ~~:~~-~ ~• ,:.,~"'~ .. ~~~.->wf' .... A.,. .......'l,"l,'WY,N""""*"-~'\r ......... A:O:.-.-.-.-.:,OO:.,'w'11'.-.;,"~;·M·wJ...•'>'i, .,.""i-·. ._ .......... ,'lo• ... ~•••""","\,.,...\".,,;:~: ..~~:..:: 
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2 15. a. Using information presented by instructor, reading selected 
references, viewing films, and pictures and models of sources 

3 of power, energy storage, energy transmission students will: 
1) Identify examples of early sources of power and describe 

4 the evolution of these devices. 
2) Identify examples of later sources of power and describe 

5 the evolution of these devices. 
3) Identify energy storage devices and describe the evolution 

6 of these devices. 
4) Identify energy transmission devices and describe the 

7 evolution of these devices. 
b. Instructor will present necessary information and develop appro­

8 priate activity sheets so that students will: 
1) Develop a device to produce electricity using chemical 

9 processes. 
2) Develop a device to produce electricity using mechanical 

10 generation. 
3) Develop a device to produce electricity using solar energy. 

11 4) Develop a device,to store energy. 
5) Develop a device to transmit energy or power. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

DO NOT TYPE BELOW THIS LINE 



..-.,, 
... •'.

JOB ..~...0-,___ . "' .... 
. ,· 

PAGE ....N....b--­
INSTRUCTIONS 


( NOTES I 
 1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


r-ALIGN FIRST CHARACTER UNDER nus ARROW 6 LINES INCH 

_PHASE - Development ELEMENT - History of Technology 

MODULE NO. 3 Systems 

TOPICS: Definition of Systems 
Systems Having Major Significance in Triggering 

Technological Change 

PREREQUISITES: None 

prepared by 

Mr. Martin D. Collins, Baldwinsville Academy and central School 

Dr. Vincent c. D'Ambrosio, StJNY at Oswego 


Mr. Chet Ferry, Spencerport BOCES 


DO NOT TYPE BHOW THIS LINE 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

JOB 	-N-0...,---- PAGE ....N-~-­.r=ALIGN FIRST CHARACTER UN0F.R THIS ARROW 6 LINES INCH 
INSTRUCTIONS 

CNOTES I MODULE: s stems 	 1 

OVERVIEW OF MODULE 

Goal: 

The student will be able to develop and demonstrate an understanding of the 

systems having major significance in triggering technological change and 

their role in the historical advancement of technology. 


Description: 


This module is to be used as an introduction to Modules 4, S, 6 and 7. 

The students will be presented with information concerning the evolution of 

technology and the advancement of the Human Race through the ages from an 

Early Agricultural Society to an Information/Service/High Technology Society. 


They will develop an understanding of how the different societies evolved 

due to the effect of systems and major technological developments. 


Skills, knowledge, behaviors to be developed: 


The student will be able to: 

l. 	 define the term systems. 
2. 	 describe the evolution of the Human Race from an Early Agricul­

tural Society to an Information/Service/High Technology Society. 
3. 	 describe the systems that contributed to the evolution of tech­

nology and the advancement of the Human Race. 
4. 	 describe the events that contributed to the evolution of tech­

nology and the advancement of the Human Race. 
s. 	 describe the technological advancements that contributed to the 

advancement of the Human Race. 

CONTENT Ot7l'LINE 

3.1 	 Definition of Systems 

3.2 	 Systems Having Major Significance in Triggering Olange 
3.2.1 Early Agricultural Society 

3.2.1.l Ploughing and tilling 
3.2.1.2 Irrigation 

3.2.2 Pre-Industrial Society 
3.2.2.l Folkways 
3.2.2.2 Early Technologies 
3_-2.2.3 Early Crafts and Trades 
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3.2.3 Industrial Society 
3.2.3.l 	 Systems of the Industrial Society 
3.2.3.2 	 Events Leading to the Industrial Society 
3.2.3.3 	 The Role of the Craftsperson 
3.2.3.4 · Major Technological Developments 

3.2.4 Post-Industrial Society 
3.2.4.l 	 Systems of the Post-Industrial Society 
3.2.4.2 	 Events Leading to the Post-Industrial Society 
3.2.4.3 	 The Role of the Worker 

3.2.4.3.1 blue collar 
3.2.4.3.l.l unskilled 
3.2.4.3.l.2 skilled 

3.2.4.3.2 white collar 
3.2.4.3.3 support personnel 

3.2.4.4 Major Technological Developments 

3.2.S Information/Service/High Technology Society 
3.2.5.1 	 Systems of the Information/Service/High Technology 

Society 
3.2.S.2 	 Events Leading to the Information/Service/High 

Technology Society 
3.2.S.3 	 The Role of the Worker 

3.2.S.3.l blue collar 
3.2.5.3.1.1 unskilled 
3.2.S.3.l.2 skilled 

3.2.5.3.2 white collar 
3.2.S.3.3 support personnel 

3.2.5.4 	 Major Technological Developments 

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES 

1. 	 The student will be able to develop an understanding of the term 
Systems. This will be accomplished by: 
a. 	 Reviewing and analyzing the application of the term in major 

Technology resources. 
b. 	 Preparing a definition of the term for discussion in class. 

2 • . 	 The student will be able to discuss and demonstrate the relationship 
of systems to the evolution of technology and the advancement of the 
Human Race. This will be accomplished by: 
a. 	 Identifying the systems having major significance in triggering 

change in the 
l) 	 Early Agricultural Society 
2) 	 Pre-Industrial Society 
3) 	 Industrial Society 
4) 	 Post-Industrial Society 
5) 	 Information/Service/High Technology Society 
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b. 	 - Identifying through the development of a time-line the events 
leading to the 
1) 	 Early Agricultural Society 
2) 	 Pre-Industrial Society 
3) 	 Industrial Society 
4) 	 Post-Industrial Society 
5) 	 Information/Service/High Technology Society 

c. 	 Describing the role of the worker in the 
l) 	 Early Agricultrual Society 
2) 	 Pre-Industrial Society 
3) 	 Industrial Society 
4) 	 Post-Industrial Society 
5) 	 Information/Service/High Technology Society 

d. 	 Describing the major technological developments of the 
1) 	 Early Agricultural Society 
2) 	 Pre-Industrial Society 
3) 	 Industrial Society 
4) 	 Post-Industrial Society 
5) 	 Information/Service/High Technology Society 

SUGGESTED 	 INSTRUCTIONAL STRATEGIES 

This listing of instructional strategies includes ideas as to how the 
students may achieve the module's performance objectives. They are numbered 
according to their relationship with the items identified as performance 
objectives/supporting competencies. 

l. a. The instructor will present a lesson defining the term "Systems" 
and discussing the relationship of systems to technological 
developments. The instructor will also discuss how systems 
directly affects the li\·es of students in the class. 

b. Students will participate in the discussion of their understanding I 
of the term "Systems" and its use in all the modules for the study' 
of the History of Technology. 

2. 	 a. The instructor may present the information for this section by 
either presenting the type of society and discussing the four 
major components or by presenting the four components one at a 
time and discussing how they affected the individual type of 
society. 

The societies to be p~esented are: 
a) Early 	Agricult~ral Society 
b) Pre-Industrial Society 

c) Industrial Soci1:ty 

d) Post-Industrial Society 
e) Information/Ser· ·ice/High Technology Society 
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The 	 four major components to be presented are: 
a) 	 Systems having major significance in triggering change 
b) 	 Events leading to the development of the society 
c) 	 Role of the worker in the society 
d) 	 Major technological developments of the society 

b. Presentation of information using four major components 
1) 	 Instructor will describe the role that systems have had in 

triggering major technological development in the 
a) 	 Early Agricultural Society 
b) 	 Pre-Industrial Society 
c) 	 Industrial Society 
d) 	 Post-Industrial Society 
e) Information/Service/High Technology Society 
Students will compare the systems of a local industry to the 
systems of a comparable craftshop in Colonial America. 

2) 	 Instructor will present material on the role of the worker 
in the 
a) 	 Early Agricultural Society 
b) 	 Pre-Industrial Society 
c) 	 Industrial Society 
d) 	 Post-Industrial Society 
e) Information/Service/High Technology Society 
Instructor will describe the development of guilds, labor 
unions, child labor laws, OSHA. Students will select a 
topic for discussion in class. 

3) 	 Instructor will present material describing major technologi­
cal developments of the 
a) 	 Early Agricultural Society 
b) 	 Pre-Industrial Society 

c) 	 Industrial Society 

d) 	 Post-Industrial Society 

e) Information/Service/High Technology Society 

Instructor will demonstrate the development of device common 

to each society and have students produce. For example: 

'l'he Production of a scoop. 


a) 	 Early Agricultural Society--carve a wooden scoop 
b) 	 Pre-Industrial Society--Produce a sheetmetal scoop 

using hand forming methods 
c) 	 Industrial Society--Producing a sheetmetal scoop 

using an example of a drop-forge press 
d) Post-Industrial--Producing a plastic mold scoop 

Have students view film, Inheritance, and compare how the 
following were made then and now: 

a) 	 shovels 
b) 	 baskets 
c) sheetmetal items 

.. ·, . ,··'"9""r,w,..,.1.,.i.._,. ~ ,,~·~·~~1.i ., ,.}~X'~\lght i~on .' ~~eJ11.s_..,... ,....~ ..,-..,.,.:---"···, •;...,.1-..l'rl-,:i ·;-'·,"'I'' .;,~~-~ff"#····-~~: ~,- "'*'"'-~-: 
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4) 	 Instructor will discuss events leading to the 
a) 	 Early Agricultural Society 
b) 	 Pre-Industrial Society 
c) 	 Industrial Society 
d) 	 Post-Industrial Society 
e) Information/Service/High Technology Society 
Instructor will describe the social/political/economic 
events of the time period and have the students compare the 
events with events occurring today. 

c. Presentation of information using the five types of societies 
1) 	 Instructor will identify different societies that represent 

different time periods of the evolution of the advancement 
of the Human Race. 
a) 	 Early Agricultural Society 
b) 	 Pre-Industrial Society 
c) 	 Industrial Society 
d) 	 Post-Industrial Society 
e) Information/Service/High Technology Society 
For each of the identified societies the instructor will 
~- i a) Describe the role that systems have had in triggering 

major technological development 
b) 	 Identify the type of worker found in that society 

an~ describe the role of the worker in that society 
c) 	 Identify and describe the major technological devel­

opment of that society 
d) 	 Describe the events leading to the development of 

that society 

d. 	 Examples of strategies no matter what method of presentation is 
used by instructor. 
1) 	 Discussion and demonstration of food gathering/crop pro­

duction/harvesting prior to, during, and after the develop­
ment of ploughing, and the development of irrigation. 

2) 	 Visit a fruit farm or a vegetable farm and observe planting, 
caretaking, and harvesting and compare to how done during 
earlier societies. 

3) 	 Discuss how skills/trades/knowledge/infoxmation was passed 
on from craftsperson to apprentice. 

4) 	 Have class visit a local industry having a~ apprentice 
program and compare to what may have existed during pre­
industrial society and industrial society. 

5) 	 Guest speakers who could address one or more of the four 
major components as they affected one or more of the 
societies. 
a) 	 farmer or tool collector talking about types of old 

ploughs and comparing with today's ploughs. 
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b) 	 craftsperson talking about basketry, candlemaking, and 
weaving and comparing to today's •ss produced items. 

c) 	 union leader talking about devel()Jaent of labor 
organizations 

d) 	 management leader discussing deveJopment of industry in 
the United States and/or New York State 

6) 	 Use of films to illustrate the four mrjor components and 
the five types of societies. 

7) 	 Visitation to a hospital or drug store and canpare with 
earlier time periods. 

8) 	 Visitation to farm, factory, craftspeaon's workshop to view 
first hand what occurs in the productian of a product. 

9) 	 Visitation to a museum or historical site for information on 
evolution of the Human Race and the effect of technological 
developments. 

10) 	 Producing a device using production mthods common to the 
period. (See 2.b.3 listed above.) 

11) 	 Visitation to a site of raw materials and compare method of 
obtaining the raw material in one ormre of the societies 
identified earlier. 

12) 	 Bale-play activity to simulate what awcrker did in each of 
the societies. 

13) 	 Preparation of a collection of pictuns of each society. 
14) 	 Preparatio.n of a collection of artifads of each society. 
15) 	 Add information to Time Line started ii Module l. 
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MODULE NO. 4 


TOPICS: 


PREREQUISITES: 

Development of Transportation Systems 

Introduction to Transportation Systems 
Evolution of Transportation Systems 
Inland Transportation 
Sea Transportation 
Air Transportation 
Specialized Movement of Goods and Materials 

History of Technology 
Module 1 -.Development of Technology 
Module 2 - Development of Resources 
Module 3 - Systems 

prepared by 

Mr. Martin D. Collins, Baldwinsville Academy and Central School 

Dr. Vincent c. D'Ambrosia, SONY at Oswego 


Mr. Chet Ferry, Spencerport BOCES 
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MODULE: Development of Transportation Systems 1 

OVERVIEW OF MODULE 

Goal: 

The student will be able to develop and demonstrate an understanding of the 
historical evolution of transportation systems, and the historical develop­
ment of Inland Transportation, Sea Transportation, Air Transportation, and 
the Specialized Movement of Goods and Materials. 

Description: 

Students will be introduced to the historical development of the four main 
types of Transportation Systems. They will have the opportunity to con­
struct models and other devices, prepare collections and perform other 
activities to increase their awareness of the relationship of the develop­
ment of Transportation Systems to the technological advancement of the 
Human Race. 

Skills, knowledge, behaviors to be developed: 

'.rhe student will be able to: 

l. 	 identify the four main typeB of. Transportation Systems • 
2. 	 describe the historical development of the four main types of 

Transportation Systems. 
3. 	 discuss and demonstrate the relationship of the development of 

the four main types of Transportation Systems with technological 
advancements. 

4. 	 discuss and demonstrate the relationship of the development of 
the four main types of Transportation Systems with the advance­
ment of the Human Race. 

5. 	 construct full size and scale models of Transportation System 
devices. 

CONTENT OUTLINE 

4.1 	 Introduction to Transportation Systems 
4.1.1 Definition of Transportation Systems 
4.1.2 Types of Transportation Systems 

4.1.2.1 Inland Transportation 
4.1.2.2 Sea Tran~portation 
4.1.2.3 Air Transportation 
4.1.2.4 Specialized Movement of Goods and Materials 

4.2 	 Evolution of Tr~nsportation Systems 
4.2.l Human Power 
4.2.2 Animal Power 
4.2.3 Machine Power 
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4.3 Inland Transportation 
4.3.l 	 Types 

4.3.1.1 
4. 3. 1.2 
4.3.1.3 
4.3.1.4 
4.3.1.S 
4.3.1.6 
4.3.1.7 

Sailing Vessels 
Canals 
Roads 
Land Vehicles 
Railroads and Equipment 
Bridges 
Mass Transit 

4.3.2 Development 
4.3.2.1 

·· 

4.3.2.2 
4.3.2.3 

4.3.2.4 

4.3.2.S 
4.3.2.6 

Sailing Vessels 
4.3.2.1.l 
4.3.2.1.2 
4.3.2.l.3 
4.3.2.1.4 
Canals 
Roads 
4.3.2.3.l 
4.3.2.3.2 
4.3.2.3.3 
4.3.2.3.4 
4.3.2.3.5 
4.3.2.3.6 

Canal boats 
steam boats 
canoes 
River rafts 

Animal trails 
Dirt path 
Log and plank roads 
cobblestone/brick 
Paved 
Concrete 

Land vehicles 
4.3.2.4.l Sled 
4.3.2.4.2 Cart 
4.3.2.4.3 Wagon 
4.3.2.4.4 Carriages 
4.3.2.4.5 Stage coach 
4.3.2.4.6 AUtomobile 
4.3.2.4.7 TrUck 
Railroads and equipment 
Bridges 
4.3.2.6.l 

4.3.2.6.2 

4.3.2.6.3 
4.3.2.6.4 
4.3.2.6.S 

4.3.2.6.6 

Beam/Girder 
4.3.2.6.1.l 
4.3.2.6.l.2 
Truss 
4.3.2.6.2.l 
4.3.2.6.2.2 
suspension 
Cantilever 
Arch 
4.3.2.6.5.1 
4.3.2.6.5.2 
4.3.2.6.5.3 
Movable 
4.3.2.6.6.1 
4.3.2.6.6.2 
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Wood 
Metal 

Wood 
Metal 

Stone 
Concrete 
Steel 

Bascule 
Swing 
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4.3.2.6.7 Covered 
2 4.3.2.6.8 Pontoon 

4.3.2.6.9 Others 
3 4.3.2.7 Mass Transit 

4 4.4 	 Sea Transportation 
4.4.1 	 Types 


. 4.4.1.1 Sailing vessels 

4.4.1.2 Ship building


6 4.4.2 Development 

4.4.2.1 Sailing vessels 


7 4.4.2.1.1 Sailboats 

4.4.2.1.1.1 Reed 


8 4.4.2.1.1.2 Wood 

4.4.2.1.1.3 Metal 


9 4.4.2.1.1.4 Fiberglass 

4.4.2.1.2 Steam boats 
4.4.2.1.3 ocean liners 
4.4.2.1.4 Freighters


11 
 4.4.2.1.S Oil tankers 
4.4.2.1.6 Submarines 

12 	 4.4.2.2 Ship building 

13 4.5 	 Air Transportation 
4.5.l Types

14 4.5.1.l Balloons 
4.5.1.2 Airplanes 
4.5.1.3 Rockets 
4.5.1.4 Space Shuttle 

16 	 4.5.1.5 Space Platform 
4.5.2 Development


17 4.5.2.1 Balloons 

4.5.2.2 Airplanes 


18 4.5.2.2.1 Bi-plane 

4.5.2.2.2 Single wing 


19 4.5.2.2.3 Jet 

4.5.2.3 Rockets 
4.5.2.4 Space Shuttle 
4.S.2.5 Space Platform 


21 

4.6 Specialized Movement of Goods and Materials 


22 
 4.6.l Types 
4.6.1.l Aquaducts 


23 
 4.6.1.2 Conveyors 
4.6.1.3 Pipelines 

24 
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4.6.2 
 Development 
4.6.2.1 Aguaducts 
4.6.2.2 Conveyors 
4.6.2.3 Pipelines 

4.6.2.3.1 
4.6.2.3.2 
4.6.2.3.3 
4.6.2.3.4 
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MODULE: Development of Transportation Systems -	 4 

Water 
Oil 
Gas 
Other materials 

PERFORMANCE OBJECTIVES/SuPPORTING COMPETENCIES 

1. 	 The student will be able to discuss the historical development of 
Transportation Systems. This will be accomplished by: 
a. 	 Defining the term Transportation Systems. 
b. 	 Identifying and describing the four types of Transportation 

systems. 
c. 	 Describing the evolution of Transportation Systems. 

2. 	 The student will be able to discuss and demonstrate the historical 
development of Inland Transportation and its relationship to tech­
nological advancements. This will be accomplished by: 
a. 	 Identifying and describing types of Inland Transportation vehicles. 
b. 	 Describing the development of Inland Transpo~tation System 

devices. For example: 
1) 	 sailing vessels 
2) 	 canals 
3) 	 roads 
4) 	 land vehicles 
5) 	 railroads and e~uipment 
6) 	 bridges 
7) 	 mass transit 

c. 	 Constructing scale models of Inland Transportation vehicles. 
d. 	 Constructing full size vehicles common to Inland Transportation. 

For example: 
1) 	 canoe 
2) 	 flat bottom boat 
3) 	 pony cart 

e. 	 Visiting.historical sites, museums, historical societies to 
gather historical information for report on specific Inland 
Transportation vehicle. 

f. 	 Building and testing a btidge. 
g. 	 Producing a nature trail. 
h. 	 Restoring an 
i. 	 Preparing a 

vehicles. 
j. 	 Preparing a 

vehicles. 

antique sailing vessel or land vehicle. 
collection of pictures of Inland Transportation 

collection of models of Inland Transportation 
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3. 	 The student will be able to discuss and demonstrate the historical 
development of Sea Transportation and its relationship to technologi­
cal advancements. This will be accomplished by: 
a. 	 Identifying and describing types of Sea Transportation vehicles. 
b. 	 Describing the development of Sea Transportation Systems. 
c. 	 Constructing scale models of Sea Transportation vehicles. 
d. 	 Constructing ~-hull scale model o~ Sea Transportation vehicle. 
e. 	 Plotting a course for a mythical journey from Egypt to the western 

continent to be undertaken by a crew on a reed boat. 
f. 	 Visiting historical sites, museums, historical societies to 

gather historical information for report on specific Sea Transpor­
tation vehicle. 

g. 	 Preparing a collection of pictures of Sea Transportation vehicles.· 
h. 	 Preparing a collection of models of Sea Transportation vehicles. 

4. 	 The student will be able to discuss and demonstrate the historical 
development of Air Transportation and its relationship to technologi­
cal advancements. This will be accomplished by: 
a. 	 Identifying and describing types of Air Transportation vehicles. 
b. 	 Describing the development of Air Transportation Systems. 

1) 	 balloons · 
2) 	 airplanes 
3) 	 rockets 
4) 	 space shuttle 
5) 	 space platform 

c. 	 Constructing and flying scale models of Air Transportation 
vehicles. For example: 
1) 	 balloons 
2) 	 gliders 
3) 	 rockets 
4) 	 airplanes 

d. 	 Constructing a wind tunnel. 
e. 	 Visiting historical sites, museums, historical societies to 

gather historical information for report on specific Air Trans­
portation vehicle. 

f. 	 Preparing a collection of pictures of Air Transportation vehicles. 
g. 	 Preparing a collection of models of Air Transportation vehicles. 

s. 	 The student will be able to discuss and demonstrate the historical 
development of Specialized Movement of Goods and Materials Transpor­
tation System and its relationship to technological advancements. 
This will be accomplished by: 
a. 	 Identifying and describing types of Specialized Movement of 

Goods and Materials Transportation System devices. 
b. 	 Describing the "development of the Specialized Movement of Goods 

and Materials Transportation System. 
1) 	 aquaducts · 
2) conveyors 
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c. 	 Constructing a scale model of a: 
1) 	 aquaduct 
2) 	 conveyor 
3) 	 pipeline 

d. 	 Discussing the use of aquaducts for the movement of water: 
1) 	 by the Romans 
2) 	 by New York City 

e. 	 Locating natural gas pipeline serving local community. 
f. 	 comparing the movement of goods in Colonial New York State with 

the movement of goods in present day New York State. 
g. 	 Preparing a collection of pictures of: 

1) 	 aquaducts 
2) 	 conveyors 
3) 	 pipelines 

h. 	 Preparing a collection of models of: 
1) 	 aquaducts 
2) . 	 conveyors 
3) 	 pipelines 

SUGGESTED INSTRUCTIONAL STRATEGIES 

This 	listing of instructional strategies includes ideas as to how the 
students may achieve the module's performance objectives. They are numbered 
according 	to their relationship ~ith the items identified as performance 
objectives/supporting competencies. 

1. 	 a. Instructor will present a lesson defining the term "Transportation 
System", describing the four types of Transportation Systems, and 
discussing the evolution of these Transportation Systems. 

b. 	 It is recommended that the instructor make a decision at this 
point to have all students 
l) 	 complete the study of all four types of Transportation 

Systems, or 
2) 	 divide into four separate groups, each group being assigned 

a different Transportation System, or 
3) 	 study only one specific Transportation System, or 
4) 	 study two of the Transportation Systems. 

Inland Transportation2 • a. 	 Using models, readings and films, introduce students to the types 
of Inland Transportation devices and describe the impact the 
development of these devices had on the Human Race. 

b. 	 Assign a set of plans to students so that different members of the 
class are constructing scale models of Inland Transportation 
vehicles, or use plastic/wooden models purchased from educational 
supply house or hobby shop. 

c. 	 Select one Inland Transportation vehicle, locate plans and have 
students construct a full-size version. 
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d. 	 Visitation to a museum or historical site for. information on the 
evolution of a specific Inland Transportation vehicle. Students 
select type of vehicle from listing prepared through class dis­
cussion.· 

e. 	 Using plans obtained from instructor, a number of craft sticks, 
and any type of fasteners, students will construct a bridge that 
will support the weight of 3 or more bricks. 

f. 	 Discuss with class that the foot path was one of the earliest 
types of highways used by the Human Race. In some societies the 
foot path was well planned and hidden from others. The students 
could do the same by developing a nature trail for all students 
incorporating techniques that will make the trail accessible to 
handicapped individuals, especially blind people. 

g. 	 Locate with students' help an example of an older type of an 
Inland Transportation vehicle. Discuss why and how the vehicle 
should be restored. Using latest restoration techniques restore 
the vehicle. 

h. 	 Students will prepare a listing of Inland Transportation System 
devices and cite examples of each. Along with the listing the 
students will prepare a notebook collection of pictures illustra­
ting the examples and preparing a short description of each 
example. 

i. 	 Students will assist the instructor in preparing a collection of 
models of Inland Transportation vehicles. These will be displayed I 
in class or hallway display case. (See 2.b above.) 

j. 	 Add items to Time Line started in Module 1. 
k. 	 Using library resources the students are to prepare a report on 

the future of Mass Transit in their local area. 

3. 	 Sea Transportation 
a. 	 Using models, readings md films, introduce students to the types 

of Sea Transportation vehicles and describe the impact the devel­
opment of these devices had on the Human Race. 

b. 	 Assign a set of plans to students so that different members of the 
class are constructing scale models of Sea Transportation vehicles 
or use plastic/wooden models purchased from educational supply 
house or hobby shop. 

c. 	 Divide students into groups and assign each group the plans for 
a specific ~-hull scale model of a ship. 

d. 	 Discuss with class the hazards of a sea journey taken in earlier 
types of Sea Transportation vehicles and assign the task to plot 
a course for a voyage to be taken in a reed boat from Egypt to 
the Virgin Islands. 

e. 	 Visitation to a museum or historical site for information on the 
evolution of a specific Sea Transportation vehicle. students 
select type of vehicle ·rom listing prepared through class 
discussion. 
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Using a map of New York State, ,iocate natural gas pipeline. 

Using library resources, writr./a short report on the use of 

conveyor system by major ceme.ht company in the Hudson River­

Catskill Mountain region of.~ew York State. 

Using materials obtained from viewing films, reading selected 

references and from discussion in class, prepare a short report 

comparing the movement of goods in Colonial New York State with 

the movement of goods in present New York State. The instructor 

may wish to assign other time periods. 

Students will prepare a listing of Specialized Movement of Goods 

and Materials Transportation devices and cite examples of each. 

Along with the listing the students will prepare a notebook 

collection of pictures illustrating the examples and preparing a 

short description of each example. 

Students will assist the instructor in preparing a collection of 

models of Specialized Movement of Goods and Materials Transpor­

tation devices. These will be displayed in appropriate display 

cases. (See S.b. above.) 

Add items to Time Line started in Module 1. 
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f. 	 Students will prepare a listing of sea Transportation System de­
vices and cite examples of each. Along with the listing the 
students will prepare a notebook collection of pictures illustra­
ting the examples and preparing a short description of each 
example. 

g. 	 Students will assist the instructor in preparing a collection of 
models of Sea Transportation vehicles. These will be displayed 
in class or hallway display case. (See 3.b above.) 

h. 	 Add items to Time Line started in Module 1. 

4. 	 Air Transportation 
a. 	 Using models, readings and films, introduce students to the types 

of Air Transportation vehicles and describe the impact the devel­
opment of these devices had on the Human Race. 

b. 	 Assign a set of plans to students so that different members of 
the class are constructing scale models or models purchased from 
educational supply house or hobby shop. 

c. 	 Using wind tunnel constructed by class describe the testing of an 
Air Transportation vehicle and test the scale model constructed. 

d. 	 Visitation to a museum or historical site for information on the 
evolution of a specific.Air Transportation vehicle. Students 
select type of vehicle from listing prepared through class 
discussion. 

e. 	 Students will prepare a listing of Air Transportation System 
devices and cite examples of each. Along with the listing the 
students will prepare a notebook collection of pictures illustra­
ting the examples and preparing a short description of ·each 
example. 

f. 	 Students will assist the instructor in preparing a collection of 
models of Air Transportation vehicles. These will be displayed 
in class or hallway display case. (See 4.b above.) 

g. 	 Add items to Time Line started in Module 1. 

s. Specialized Movement of Goods and Materials Transportation 
a. 	 Using models, readings and films, introduce students to the types 

of Specialized Movement of Goods and Materials Transportation 
System devices and describe the impact the development of these 
devices had on the Human Race. 

b. 	 Assign a set of plans to students so that different members of the 
class are constructing scale models of Specialized Movement of 
Goods and Materials Transportation devices. 

c. 	 Using library resources, write a short report on the use of 
aquaducts by the Romans and by New York City for the movement of 
water to their population center. 

d. 	 Using a map of New York State trace the route of the movement of 
drinking water from throughout New York State to New York City. 
Prepare a short report describing the evolution of this system. 

.,, .. 
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MODULE NO. 5 	 Development of Production Systems 

TOPICS: 	 Introduction to Production Systems 

Agricultural Production Systems 

Construction Production Systems 

Manufacturing Production Systems 


PREREQUISITES: History of Technology 

Module l - Development of Technology 

Module 2 - Development of Resources 

Module 3 - Systems 


prepared by 

Mr. Martin D. Collins, Baldwinsville Academy and Central School 

Dr. Vincent C. D' Ambrosio, SUNY at Oswego 


Mr. Chet Ferry, Spencerport BOCES 
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OVERVIEW OF MODULE 

Goals: 

The students will be able to develop and demonstrate an understanding of 
the historical development of Agricultural Production Systems, Construction 
Production Systems, and Manufacturing Production Systems. 

Description: 

Students will be introduced to the historical development of Production 
Systems. They will have the opportunity to construct devices, prepare 
collections, and perform activities to increase their awareness of the 
relationship of the development of Agricultural Production Systems, Con­
struction Production Systems, and Manufacturing Production Systems to the 
technological advancement of the Human Race. 

Skills( knowledge, behaviors to be developed: 

The student will be able to: 

1. 	 identify types of Production Systems. 
2. 	 describe the historical development of: 

a. 	 Agricultural Production ~ystems 
b. 	 Construction Production Systems 
c. 	 Manufacturing Production Systems 

3. 	 discuss and demonstrate the relationship of the development of 
Agricultural Production Systems with technological advancement. 

4. 	 discuss and demonstrate the relationship of the development of 
Construction Production Systems with technological advancement. 

s. 	 discuss and demonstrate t~e relationship of the development of 
Manufacturing Production Systems with technological advancement. 

6. 	 discuss and demonstrate the relationship of the development of 
Agricul~ural Production Systems with the advancement of the 
Human Race. 

7. 	 discuss and demonstrate the relationship of the development of 
Construction Production Systems with the advancement of the 
Human Race. 

a. 	 discuss and demonstrate the relationship of the development of 
Manufacturing Production Systems with the advancement of the 
Human Race. 

CONTENT OUTLINE 

S.~ 	 Introduction to Production Systems 
S.1.1 Definition of Production Systems 
5.1.2 Types of Production Systems 

s.1.2.1 Agricultural Production Systems 
., ; :· ,,M,.,,,,.•.,.«••,.~;,,.,.,i~.--~ -~..i~·-i,···Cons~~ct.io~'. _Pr.o_duct~on '_systems ...,. -··"·"'·"· ··:····=··o.·~-~..~-· ,..~ .,.-···-- .. 
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5.2 Agricultural Production Systems 
5.2.1 Definition of Agricultural Production Systems 
s.2.2 Types 

s.2.2.1 Farming 
s.2.2.2 Food Processing 

S.2.3 Evolution 
5.2.3.1 Farming 
5.2.3.2 Food Processing 

S.2.4 How Used Today 
5.2.4.1 Farming 
S.2.4.2 Food Processing 

S.2.5 Future Projections 
5.2.5.1 Farming 
5.2.5.2 Food Processing .. 


5.3 Construction Production Systems 
5.3.1 Definition of Construction Production Systems 
S.3.2 Development of the Construction Production Systems 

5.3.2.l Early Agricultural Society 
5.3.2.2 The Pre-Industrial Society 
5.3.2.3 The Industrial Society 
5.3.2.4 The Post Industrial Society 
5.3.2.5 The Information/Service/High Technology Society 

5.3.3 Types 
5.3.3.1 Homes 

S.3.3.1.1 examples 
5.3.3.1.1.1 farm 
5.3.3.1.l.2 non-farm 

5.3.3.1.1.2.1 private 
S.3.3.1.1.2.2 apartments 

-low rise 
- high rise 

5.3.3.l.2 Method of Construction 
5.3.3.l.2.l traditional 
S.3.3.1.2.2 pre-cut 
S.3.3.1.2.3 pre-fabricated 
5.3.3.1.2.4 modular 
5.3.3.1.2.5 others 

5.3.3.l.3 Construction Equipment Needed 
5.3.3.l.4 Construction Materials Needed 
5.3.3.l.S Future Projections 

5.3.3.2 commercial Buildings 
5.3.3.2.1 Examples 

5.3.3.2.1.1 office buildings 
S.3.3.2.1.1.l low rise 
S.3.3.2.1.1.2 high rise 

5.3.3.2.1.2 factory buildings 
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2 S.3.3.2.2·_ Method of Construction 

3 

4 

6 

7 

8 

9 

S.l.l.·l 

S.3.3.2.3 
5.3.3.2.4 
5.3.3.2.S 
Dams 
5.3.3.3.1 

5.3.3.3.2 

11 

12 

13 

14 

S.l.l.4 

5.3.3.3.3 
5.3.3.3.4 
5.3.3.3.S 
Highways 
5.3.3.4.1 

16 

17 

18 

19 

21 

22 

23 

24 

5.3.3.5 

5.3.3.4.2 

5.3.3.4.3 
5.3.3.4.4 
5.3.3.4.S 
Bridges 
5.3.3.S.l 

S.3.3.2.2.l traditional 
S.3.3.2.2.2 pre-fabricated 
S.3.3.2.2.3 modular 
S.3.3.2.2.4 others 
Construction Equipment Needed 
Construction Materials Needed 
Future Projections 

Examples 
S.3.3.l.l.l earth · 
S.3.3.3.l.2 wood 
S.3.3.3.l.3 concrete 
Method of Construction 
S.3.3.3.2.1 earth 
S.3.3.3.2.2 wood 
5.3.3.3.2.3 concrete 
Const~uction Equipment Needed 
Construction Materials Needed 
Future Projections 

Examples 
S.3.3.4.1.1 dirt 
S.3.3.4.1.2 log/plank 
S.3.3.4.1.3 cobblestone/brick 
S.3.3.4.1.4 paved 
S.3.3.4.1.S concrete 
Methods of construction 
S.3.3.4.2.1 dirt 
5.3.3.4.2.2 log/plank 
5.3.3.4.2.3 cobblestone/brick 
5.3.3.4.2.4 paved 
5.3.3.4.2.S concrete 
Construction Equipment Needed 
Construction Materials Needed 
Future Projections 

Examples 
S.3.3.S.l.l. beam/girder 

5.3.3.5.1.1.l. wood 
5.3.3.5.1.l.2 metal 

S.3.3.5.1.2 truss 
S.l.3.S.1.2.1 wood 
5.3.3.S.l.2.2 metal 

5.3.3.5.1.3 suspension 
5.3.3.S.l.4 cantilever 

... ­
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S.3.3.5.1.5 arch 
5.3.3.5.1.5.1 stone 
5.3.3.5.1.5.2 concrete 
S.3.3.5.1.5.3 steel 

S.3.3.5.1.6 movable 
S.3.3.5.1.6.1 bascule 
S.3.3.5.1.6.2 swing 
5.3.3.5.1.6.3 vertical lift 

5.3.3.5.1.7 covered 
5.3.3.5.1.8 pontoon 
5.3.3.5.1.9 others 

S.3.3.S.2 Method of Construction 
5.3.3.5.2.1 wood 
5.3.3.5.2.2 concrete 
5.3.3.5.2.3 steel 

S.3.3.5.3 Construction Equipment Needed 
S.3.3.5.4 Construction Materials Needed 
5.3.3.5.5 Future Projections 

S.4 Manufacturing Production Systems 
5.4.1 Evolution of Manufacturing Production Systems 

5.4.1.1 Self-reliant individual production 
S.4.1.2 Artisan/craftsperson specialization 
5.4.l.3 Factories of craftspersons 
5.4.l.4 Mass production factories 
5.4.1.5 Automated factories-cybernetics 

5.4.2 Types of Manufacturing Production Systems 
5.4.2.l Ceramics 

S.4.2.1.1 Development 
5.4.2.1.2 Raw materials 
5.4.2.l.3 Production processes 
5.4.2.1.4 Products 
5.4.2.1.5 Future Projections 

S.4.2.2 Chemicals 
5.4.2.2.1 Development 
S.4.2.2.2 Raw materials 
S.4.2.2.3 Production processes 
S.4.2.2.4 Products 
5.4.2.2.5 Future Projections 

5.4.2.3 Food Processing 
5.4.2.3.1 Development 
5.4.2.3.2 Raw materials 
S.4.2.3.3 Production processes 
5.4.2.3.4 Products 
5.4.2.3.5 Future Projections 

DO NOT TYPE BELOW THIS LINE 



5 

- ~. ( 

INSTRUCTIONS 

'NOTES 1 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

u 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

JOB H.......01,11,,,--- ­

r-ALIGN FIRST CHARACTER UNDER THIS ARROW 

+_ 
MODULE: 	 Development of Production Systems 

5.4.2.4 	 Glass 
5.4.2.4.1 
5.4.2.4.2 
5.4.2.4.3 
5.4.2.4.4 
5.4.2.4.5 

5.4.2.5 	 Leather 
5.4.2.5.1 
5.4.2.5.2 
5.4.2.5.3 
5.4.2.S.4 
5.4.2.S.S 

5.4.2.6 	 Metals and 
5.4.2.6.l 
S.4.2.6.2 
S.4.2.6. 3. 
S.4.2.6.4 
5.4.2.6.5 

5.4.2.7 	 Paper 
5.4.2.7.1 
5.4.2.7.2 
5.4.2.7.3 
5.4.2.7.4 
5.4.2.7.5 

5.4.2.8 	 Polymers 
S.4.2.8.1 
5.4.2.8.2 
S.4.2.8.3 
5.4.2.8.4 
5.4.2.8.5 

5.4.2.9 	 Textiles 
5.4.2.9.1 
5.4.2.9.2 
5.4.2.9.J 
S.4.2.9.4 
5.4.2.9.5 

S.4.2.10 	 Woods 
5.4.2.10.l 
5.4.2.10.2 
S.4.2.10.3 
5.4.2.10.4 
5.4.2.10.S 

S.4.2.11 	 Others 
5.4.2.ll.l 
5.4.2.ll.2 
5.4.2.11.3 
5.4.2.11.4 
S.4.2.11.5 

Development 
Raw materials 
Production processes 
Products 
Future Projections 

Development 
Raw materials 
Production processes 
Products 
Future Projections 
Metal Products 
Development 
Raw materials 
Production processes 
Products 
Future Projections 

Development 
Raw materials 
Production processes 
Products 
Future Projections 

Development 
Raw materials 
Production processes 
Products 
Future Projections 

Development 
Raw materials 
Production processes 
Products 
Future Projections 

Development 
Raw materials • 
Production processes 
Products 
Future Projections 

Development 
Raw materials 
Production processes 
Products 
Future Projections 
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MODULE: Development of Production Systems 

PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES 

1. 	 The student will be able to develop an understanding of the term 
Production Systems. This will be accomplished by: 
a. 	 Defining the term Production Systems. 
b. 	 Identifying and describing the three types of Production Systems. 

2. 	 The student will be able to describe and demonstrate the development 
of Agricultural Production Systems. This will be accomplished by: 
a. 	 Identifying and describing the two Agricultural Production 

Systems. 
b. 	 Describing the evolution of the two Agricultural Production 

Systems. 
c. Describing the impact on society of Agricultural Production 

Systems. 
d. 	 Describing how the Agricultural Production Systems are used today. 
e. 	 Describing the future of the two Agricultural Production Systems. 
f. 	 Conducting one or more farming activities. 
g. Conducting 
h. Preparing a 
i. Preparing a 
j. Preparing a 
k. Preparing a 
1. Preparing a 

one or more food processing activities. 
collection of examples of farming products. 
collection of pictures of farming processes. 
collection of pictures of farming equipment. 
collection of examples of food processing products. 
collection of pictures of food processing processes. 

m. 	 Preparing a collection of pictures of food processing equipment. 

3. 	 The student will be able to describe and demonstrate the development · 
of Construction Production Systems. This will be accomplished by: 
a. 	 Listing the types of Construction Production Systems and identi ­

fying at least two examples of each. 
b. 	 Describing the development of the Construction Production Systems. 
c. 	 Describing the impact on society of Construction Production 

Systems. 
d. 	 Describing the method of construction used by the construction 

production industry for producing: 
1) 	 homes 
2) 	 commercial buildings 
3) 	 dams 
4) 	 highways 
5) 	 bridges 

e. Describing the future of Construction Production Systems. 
f •. Constructing models of: 

1) 	 homes 
2) 	 commercial buildings 
3) 	 dams 
4) 	 highways 
5) 	 bridges 
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g. 	 Producing larger scale examples of home construction such as: 
1) 	 tool shed 
2) 	 greenhouse 
3) 	 play house 

h. 	 Producing bridge or path. (As discussed in Module 4.) 
i. 	 Preparing a collection of pictures of examples of Construction 

Production Systems products. 
j. 	 Preparing a collection of pictures of examples of Construction 

Production Systems equipment. 

4. 	 The student will be able to describe and demonstrate the development 
of Manufacturing Production Systems. This will be accomplished by: 
a. 	 Describing the evolution of the Manufacturing Production Systems. 
b. 	 Identifying and describing the different Manufacturing Production 

Systems. 
c. 	 Describing the development of the different Manufacturing 

Production Systems. 
d. 	 Identifying the raw materials for each Manufacturing Production 

System and describing their use. (See Module 2.F. Materials.) 
e. 	 Identifying and describing the processes of each Manufacturing 

Production System. 
f. 	 Identifying the products of each Manufacturing Production System. 
g. 	 Describing the future of the Manufacturing Production Systems. 
h. 	 Platming for the production of a product utilizing available 

materials and processes. 
i. 	 Producing a product utilizing available materials and processes. 
j. 	 Preparing a collection of the raw materials used by a Manufactur­

ing Production System. 
k. 	 Preparing a collection of pictures of production processes used 

by a Manufacturing Production System. 
1. 	 Preparing a collection of products produced by a Manufacturing 

Production System. 

SUGGESTED INSTRUCTIONAL STRATEGIES 

This listing of instructional strategies includes ideas as to how the 
students may achieve the module's performance objectives. They are numbered 
according to their relationship with the items identified as performance 
objec£ives/supporting competencies. 

a. 	 Instructor will present a lesson defining the term "Productionl. 
Systems" and describing the three types of Production Systems. 

b. 	 Students will identify the three types of Production Systems by 
completing an instructor prepared instructional activity ·sheet.· 
l) 	 Write name of each type. 
2) 	 Cite examples of each type that is found in local area. 
3) 	 Identify location of each example on a map of local areas. 
4) 	 List, for each type, products used regularly by the student 

26 ·.• ,,:.~;. "t':t".::·~~,~~Q~... i;h,~.- Student.' S: .,;ami:J.y.•.~ ..~=·.,·-"""*''*" ... ,.,.... ,~;·,~~·· ~-,.·,~-;·r..r.:~·.. ,.,"'I.~l'N'>"I,.'" ........•.-.,-,,,"..,~•"
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c. It is recommended that the instructor make a decision at this 
point to have all students: 
1) Complete the study of all three types of Production 

Systems, or 
2) Divide into three separate groups, eadl group being assigned 

a different Production System. 

2. 	 Agricultural Production System$ 
a. 	 Using models, readings and films, introduce students to the two 

types of Agricultural Production Systems, describe the evolution 
of Agricultural Production Systems, describe the impact of the 
Agricultural Production Systems on the HUllilll Race, describe how 
the Agricultural Production Systems are used today, and discuss 
the future of Agricultural Production Systems. 

b. 	 Students will prepare a listing of farming processes and cite 
examples of each. Along with the listing the students will pre­
pare a notebook collection of pictures illustrating the examples 
and prepare a short description of each. 

c. 	 Students will prepare a listing of farming equipment and cite· 
examples of each. Along with the listing the students will pre­
pare a notebook collection of pictures illustrating the examples 
and preparing a short description of each. 

d. 	 Students will prepare a listing of food processing processes and 
cite examples of each. Along with the listing the students will 
prepare a notebook collection of pictures illustrating the ex­
amples and preparing a short description of each. 

e. 	 Students will prepare a listing of food processing equipment and 
cite examples of each. Along with the listing the students will 
prepare a notebook collection of pictures illustrating the ex­
amples and preparing a short description of each. 

f. 	 Students will assist the instructor in preparing a collection of 
farming products and display in classroom Id.th a description 
of each. 

g. 	 Students will assist the instructor in preparing a collection of 
food processing products and display in.•class with a description 
of each. 

h. 	 Students will assist the instructor in preparing a collection of 
farming products and display in class with description. 

i. 	 Prepare a flow chart illustrating how a fam product evolves from 
a seed into a useful item. For example: fruits, vegetables, 
grains. 

j. 	 Students will assist the instructor in preparing a collection of 
food processing products and display in class with description. 

k. 	 Prepare a flow chart illustrating how a farm product is changed 
into a useful product. For example: apples into applesauce, 
cattle into steaks, etc. 
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MODULE: oevelo ment of Production Systems 

1. 	 Students working in groups will complete an instructor prepared 
instructional activity sheet pertaining to the evolution of the 
two Agricultural Production Systems. 
1) 	 Research topic using selected references. 
2) 	 Visit museum or historical site that contains some aspect 

of the topic. 
3) 	 Visit a working farm. 
4) 	 Interview a farmer. 
5) 	 Visit a food processing plant. 
6) 	 Interview manager of food processing plant. 
7) 	 Complete activity sheet. 
8) 	 Discuss completed activity sheet with rest of class. 

m. 	 Students working in groups will complete an instructor prepared 
instructional activity sheet pertaining to the impact on 
society of Agricultural Production Systems. 
1) 	 Research topic using selected references. 
2) 	 Visit museum or historical site that contains some aspect 

of the topic. 
3) 	 Visit a worki~g fann. 
4) 	 Interview a farmer. 
5) 	 Visit a food processing plant. 
6) 	 Interview manager of food processing plant. 
7) 	 Interview banker. 
8) 	 Interview consumer. 
9) 	 Interview wholesaler. 

10) 	 Interview retailer. 
11) 	 Read publications from U.S. Department of Agriculture, U.S. 

Department of Commerce, and U.S. Department of Labor. 
12) 	 Read publications from NYS Department of Agriculture and 

Markets, NYS Department of Commerce and NYS Department of 
Labor. 

13) 	 Complete activity sheet. 
14) 	 Discuss completed activity sheet with rest of class. 

n. 	 Students working in groups will complete an instructor prepared 
instructional activity sheet pertaining to the future of the two 
Agricultural Production Systems. 
1) 	 Research topic using selected references; 
2) 	 Visit a working farm. 
3) 	 Interview a farmer. 
4) 	 Interview Cooperative Extension Agent. 
S) 	 Visit a food processing plant. 
6) 	 Interview manager of food processing· plant. 
7) 	 Interview banker. 
8) 	 Interview manufacturer and/or distributor of agricultural 

implements. 
9) 	 Interview consumer. 

10) 	 Interview wholesaler. 
11) 	 Interview retailer. 
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12) 	 Read publications pertaining to Agricultural activities 
obtained from the Federal Reserve Banks. 

13) 	 Read publications from the U.S. Department of Agriculture, 
U.S •. Department of Commerce, and u.s. Department of Labor. 

14) 	 Read publications from the NYS Department of Agriculture and 
Markets, NYS Department of ColMlerce and NYS Department of 
Labor. 

15) 	 Complete the activity sheet which should include questions 
pertaining to: 
a) financing 
b) effect of lesser number of small farms 
c) effect of large industrialized farms 
d) new products 
e) new developments 
f) new equipment 
g) future projections 

16) Discuss completed activity sheet with rest of class. 
o. 	 Students will assist instructor in preparing a collection of ex­

amples (models and toys) of agricultural implements. These ex­
amples will be displayed in classroom as part of a diorama of 
a working farm. 

p. 	 If time permits, students might be asked to complete a research 
repo1:1t on one -or more of the following topics: 
1) 	 Financing of agricultural production activities 
2) 	 Effect of lesser number of small farms. 
3) 	 Effect of large industrialized farms 
4) 	 New agricultural products 
5) 	 New farming equipment 
6) New farming processes 


- 7) New food processing processes 

8) 	 New food processing equipment 

q. 	 Add items to Time Line started in Module l. 

3. 	 Construction .Production Systems 
a. 	 Using models, readings and films introduce students to the differ­

ent types of Construction Production Systems, describe the evolu­
tion of Construction Production Systems, and describe the impact 
of Construction Production Systems on the Human Race. 

· 	b. Students will prepare a listing of the different types of Con­
struction Production Systems and cite examples of each. Along 
with the listing the students will.prepare a notebook collection 
of pictures illustrating the examples·and prepare a short de­
scription of each. 

c. 	 Students, working in groups, will complete an instructor prepared 
instructional ac·tivity sheet pertaining to the evolution of 
Construction Production Systems. 
l) 	 Research topic using selected references. 
2) 	 Visit a museum or historical site that contains some aspect 
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3) 	 Visit construction sites.2 
4) 	 Interview different types of construction workers. For 

example: plumbers, carpenters, masons, etc.3 
5) 	 Interview owners of construction industries. 
6) 	 Complete activity sheet.4 
7) Discuss completed activity sheet with class. 

5. 	 d. Students, working in groups, will complete an instructor prepared 
instructional activity sheet pertaining to the impact on society 
of Construction Production Systems.6 
1) 	 Research topic using selected references. 
2) 	 Visit museum or historical site that .contains some aspect7 

of the topic. · 
3) 	 Visit construction sites.8 
4) 	 Interview different types of construction workers. 
5) 	 Interview owners of construction industries.9 
6) 	 Interview bankers. 
7) 	 Read publications pertaining to Construction Program10 

Systems obtained from U.S. Department of Commerce and U.S. 
Department of Labor.11 

8) 	 Read publications pertaining to Construction Production 
Systems obtained from NYS Department of Commerce and NYS12 
Department of Labor. 

9) 	 Bead publications pertaining to Construction Production13 
Systems obtained from Federal Reserv~ Banks. 

e. 	 Students will assist instructor in preparing a'display of archi­14 
tectural drawings used for constructing different types of 
structures during different time periods and discussing the15 
differences. 

f. 	 Students, working in groups, will complete an instructor prepared16 
instructional activity sheet pertaining to the methods of con­
struction used to produce:17 
1) 	 Homes 
2) 	 Commercial buildings18 
3) 	 Dams 
4) 	 Highways19 
5) 	 Bridges 

g. 	 Students, working in groups, will complete an instructor prepared20 
instructional activity sheet pertaining to the type of equipment 
used to construct:21 
1) 	 Homes 
2) 	 COmmercial buildings22 
3) 	 Dams 
4) 	 Highways23 
5) 	 Bridges 

h. 	 Students, working in groups, will complete an instructor prepared24 
instructional activity sheet pertaining to-the type of materials 
used to construct:25 
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1) 	 Homes 
2) 	 Commercial buildings 
3) 	 Dams 
4) 	 Highways 
5) 	 Bridges 

i. 	 The format for completing the instructor prepared instructional 
activity sheet mentioned in "g", ''h", and "i" will include: 
1) 	 Research of topic using selected references. 
2) 	 Visit to construction sites. 
3) 	 Interviewing different types of construction workers. 
4) 	 Interviewing owners of construction companies. 
5) 	 Viewing films. 

j. 	 Prepare a collection of old construction tools and equipment and 
compare with present day construction tools and equipment. 

k. 	 Students, working in groups, will complete an instructor prepared 
instructional activity sheet pertaining to the future of Con­
struction Production Systems: 
1) 	 Research topic using selected references. 
2) 	 Visit museum or historical site that contains some aspect 

of the topic. 
3) 	 Visit construction sites. 
4) 	 Interview construction workers. 
5) 	 Interview construction company owners. 
6) 	 Interview bankers. 
7) 	 Read publication pertaining to Construction Production System 

obtained from U.S. Department of Commerce and U.S. Department 
of Labor. 

8) 	 Read publications pertaining to Construction Production 
Systems obtained from NYS Department of Commerce and.NYS 
Department of Labor. 

9) 	 Read publications pertaining to Construction Production 
Systems obtained from Federal Reserve Banks. 

10) Read material obtained from Associated General Contractors. 
11) Bead materials obtained from AFL-CIO Building Trades Council. 

l. 	 Obtain and discuss drawings of futuristic Construction Production 
Systems structures such as: 
1) 	 Futuristic buildings 
2) 	 Environmentally controlled communities 
3) 	 Flexible manufacturing facilities 

m. 	 Play the Big Builder Game. 
n. 	 Working individually or in small groups, plan and construct a 

scale model of: 
1) 	 House 
2) 	 Commercial building 
3) 	 Dam 
4) 	 Highway 
5) 	 Bridge 
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o. 	 The scale models should be built using the following instructional 
format: 
1) 	 Presentation on how to construct models 
2) 	 Discussion of construction techniques 
3) 	 Assisting-student planning for scale model 
4) 	 Assisting student construction of scale model 

p. 	 The scale models should be planned and constructed to be part of 
a planned city. The city is to fit on a 4' X 8' piece of plywood. 
Techniques used for railroad model building should be incorpor­
ated into this activity. 

q. 	 Use "COmmunity Development" activity found in the IACP World of 
Construction publications. 

r. 	 Working individually or in small groups,_plan and construct a 
larger scale example of home construction such as: 
1) 	 Tool shed 
2) 	 Greenhouse 
3) 	 Playhouse 

s. 	 The larger scale examples of home construction should be built 
using the following instructional format: 
1) 	 Discussion of construction techniques. 
2) 	 Demonstration of how to perform necessary construction 

techniques. 
3) 	 Demonstrate material handling. 
4) 	 Provide additionai information as needed. 
5) 	 Organize the activity and assign student'role responsibilitie. 

t. 	 The larger scale examples of home construction could be planned 
and constructed as part of a nature trail or recreation area for· 
school district. 

u. 	 Plan and construct, as part of nature trail or recreation area, 
a foot bridge to span a gulley or small creek. 

v. 	 Students will assist the instructor in preparing a collection of 
pictures depicting construction Production Systems equipment. 
The pictures will be displayed in classroom with a short de­
scription of each. 

w. 	 Students will assist instructor in preparing a collection of 
examples (models.and toys) of Construction Production Systems 
equipment. 'lbese examples will be displayed in classroom as 
part of a diorama of a construction site. 

x. 	 Prepare a flow chart illustrating the steps necessary to 
construct a: 
1) 	 Home 
2) 	 Commercial building 
3) 	 Dam 
4) 	 Highway 
5) 	 Bridge 

y. 	 If time permits, students might be asked to complete a research 
report on one or more of the following topics. 
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1) 	 Financing of construction production activities2 
2) 	 New Construction Production Systems 
3) 	 New Construction Production techniques3 
4) New Construction Production equipment 

z. 	 Add items to Time Line started in Module 1.4 

4. 	 Manufacturing Production Systems 
a. 	 Using models, readings and films, introduce students to the dif­

ferent types of Manufacturing Production Systems, describe the6 
evolution of Manufacturing Production Systems, and describe the 
impact of Manufacturing Production Systems on the Human Race.1 

b. 	 Student will prepare a listing of the different types of Manu­
facturing Production Systems and cite examples of each. Along8 
with the listing the students will prepare a notebook collection 
of pictures illustrating the examples and prepare a short de­9 
scription of each. 

c. 	 It is recommended that the instructor make a decision at this 
point to have all students: 
1) 	 Complete the study of all types of Manufacturing Production11 

Systems, or 
12 	 2) Complete the study of a specific Manufacturing Production 

System, or 
3) 	 Divide into groups, each group being assigned a specific 

Manufacturing Production System. 
13 

d. 	 Students, working in groups, will complete an instructor prepared 
instructional activity sheet pertaining to the evolution of a 
specific Manufacturing Production System: 

14 

1) 	 Research of topic using selected references. 
2) 	 Visit to museum or historical site that contains some aspect16 

of the topic. 
3) 	 Visit to manufacturing plants.17 
4) 	 View films. 
5) 	 Complete activity sheet.18 
6) Discuss completed activity sheet with class. 

e. 	 Students, working in groups, will complete an instructor prepared19 
instructional activity sheet pertaining to the impact on the 
Human Race of a specific Manufacturing Production System: 
1) 	 Research of topic using selected references. 
2) 	 Visit to museum or historical site that contains some aspect21 

of the topic. 
3) 	 Visit to manufacturing plants.22 
4) 	 Interview manufacturing workers. 
S) 	 Interview managers of manufacturing plants.23 
6) 	 Read publications pertaining to Manufacturing Production · 

Systems obtained from u.s. Department of Commerce and u_~s.24 
Department of Labor. 

7) 	 Read publications pertaining to Manufacturing Production 
Systems obtained from NYS Department of Commerce and NYS 
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8) 	 Read publications from Federal Reserve Banks. 
9) 	 Read publications from Manufacturer's Association. 

10) Read publications from AFL-CIO 
f. 	 Students, working in groups, will complete the following instruc­

tor prepared instructional activity sheets: 
l) 	 Listing of examples of the products of each Manufacturing 

Production System and identification of those found in 
their homes. 

2) 	 Identifying and describing the process of each Manufacturing 
Production Systems. 

3) 	 Identifying and explaining the use of the raw materials 
needed for each Manufacturing Production Systems. 

4) 	 Locating on a map the source of raw materials world-wide, 
in the United States, in New York State, and in local county, 
and explaining how the raw materials are transported to a 
manufacturing facility. 

g. 	 Prepare a collection of old manufacturing tools and equipment 
and compare with present day manufacturing tolls and equipment. 

h. 	 Plan for the production of a product from one or more Manufactur­
ing Production Systems that utilizes materials and equipment 
available in local school district. 

i. 	 Produce the product. 
j. 	 Prepare a collection of raw materials for one or more specific 

Manufacturing Production Systems and display in class with 
examples of final pro~uct made using the raw materials. 

k. 	 Prepare a collection of products produced by one or more specific 
Manufacturing Production Systems and display in class. 

1. 	 If time permits, students might be asked to complete a research 
report on one or more of the following topicsa 

# 1) 	 Financing of manufacturing production activities 
2) 	 New Manufacturing Production Systems 
3) 	 New Manufacturing Production techniques 
4) 	 New Manufacturing Production equipment 

m. 	 Prepare a flow chart illustrating the steps necessary to manu­
facture a product of a specific Manufacturing Production 
System beginning with the raw materials and ending with a final 
product. 

n. 	 Add items to Time Line started in Module 1. 
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MODULE NO. 6 	 Development of Communication .and Information Systems 

TOPICS: 	 Introduction to Communication and Information Systems 

Early Means of Communication 

Present Means of Communication 


PREREQUISITES: History of Technology 

Module 1 - Development of Technology 

Module 2 - Development of Resources 

Module 3 - Systems 


prepared by 
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INSTRUCTIONS 
C NOTES l MODULE: Develo ent of communication and Information Systems 1 

OVERVIEW OF MODULE 

Goals: 

The student will be able to develop and demonstrate an understanding of the 
historical development of Communication and Information Systems. 

Description: 

Students will be int~oduced to the historical developnent of Communication 
and Information Systems. They will have the opportunity to construct 
devices, prepare collections, and perform activities to increase their 
awareness of the relationship of the developnent of Communication and Infor­
mation Systems to the tedhnological advancement of the Human Race. 

Skills, knowledge, behaviors to be developed: 

The student will be able to: 

l. identify types of Communication and Infonnation Systems. 
2. describe the historical development of Communication and Infor­

mation Systems. 
3. discuss and demonstrate the relationship of the development of 

communication and Information Systems with technological advance 
ment. 

4. discuss and demonstrate the relationship of the development of 
communication and Information Systems with the advancement of 
the Human Race. 

s. construct full size and scale models of communication and 
Information Systems. 

CONTENT OUTLINE 

6.1 Introduction to Communication and Information Systems 
6.1.l Definition of Communication and Information Systems 
6.1.2 Types of Communication and Information Systems 

6.1.2.1 Early means of communication 
6.1.2.1.1 verbal and visual signal 
6.1.2.1.2 writing and the alphabet 
6.1.2.l.3 printing 

6.1.2.2 Present day means of communication 
6.1.2.2.1 printed word 
6.1.2.2.2 photography 
6.1.2.2.3 electronic communication 
6.1.,2.2.4 computer based information processing 
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6.2 Early Means of Communication 
6.2.1 verbal and visual signal communication 

6.2.1.1 Sounds/gestures signals 
6.2.1.2 Oral language 
6.2.1.3 Maps and charts 

6.2.2 Writing and the alphabet 
6.2.2.1 Writing 

6.2.2.1.1 clay tablets 
6.2.2.1.2 papyrus 
6.2.2.1.3 animal hide 
6.2.2.l.4 paper 

6.2.2.2 Alphabet 
6.2.2.2.1 Egyptian 
6.2.2.2.2 Phoenician 
6.2.2.2.3 ROman 
6.2.2.2.4 Present language 

6.2.2.3 Products 
6.2.2.3.1 scrolls 
6.2.2.3.2 letters 

6.2. 3 Printing 
6.• 2. 3.1 Moveable type 
6.2.3.2 Printing presses 
6.2.3.3 Printed books 

6.3 Present Day Means of Communication 
6.3.l Printed word 

6.3.l.l Printed word 
6.3.l.l.l relief printing 
6.3.l.l.2 offset printing 
6.3.l.l.3 screen printing 

6.3.l.2 Process 
6.3.l.2.1 relief printing 
6.3.1.2.2 offset printing 
6.3.l.2.3 screen printing 

6.3.2 Photography 
6.3.2.l Development 

6.3.2.l.l black and white still 
6.3.2.1.2 color still 
6.3.2.l.3 black and white motion pictures 
6.3.2.l.4 color motion pictures 
6.3.2.1.S micro 

6.3.2.l.S.l microfilm 
6.3.2.1.S.2 microfiche 
6.3.2.1.5.3 others 
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6.3.2.2 Process 
6.3.2.2.1 black and white still 
6.3.2.2.2 color still 
6.3.2.2.3 black and white motion pictures 
6.3.2.2.4 color motion pictures 
6.3.2.2.S micro 

6.3.2.2.S.l microfilm 
6.3.2.2.5.2 microfiche 
6.3.2.2.5.3 others 

6.3.3 Electronic communications 
6.3.3.l Development 

6.3.3.1.1 telegraph 
6.3.3.1.2 telephone 
6.3.3.l.3 radio 
6.3.3.1.4 television 
6.3.3.l.S alarm systems 
6.3.3.l.6 satellite communication 

6.3.3.2 Process 
6.3.3.2.l telegraph 
6.3.3.2.2 telephone 
6.3.3.2.3 radio 
6.3.3.2.4 television 
6.3.3.2.S alarm systems 
6.3.3.2.6 satellite communication 

6.3.4 Computer-based Information Processing 
6.3.4.l Development 

6.3.4.1.1 business 
6.3.4.1.2 industrial 
6.3.4.1.3 personal 

6.3.4.2 Applications 
6.3.4.2.l business 

6.3.4.2.l.l electronic banking 
6.3.4.2.l.2 product pricing (UPC) 
6.3.4.2.1.3 others 

6.3.4.2.2 industrial 
6.3.4.2.2.l inventory control 
6.3.4.2.2.2 production management 
6.3.4.2.2.3 others 

6.3.4.2.3 personal 
6.3.4.2.3.l budget 
6.3.4.2.3.2 computations 
6.3.4.2.3.3 recreation 
6.3.4.2.3.4 others 
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PERFORMANCE OBJECTIVES/SUPPORTING COMPETENCIES2 

l. 	 The student will be able to develop an understanding of the term 
Communication and Information Systems. This will be accomplished by: 

3 

a. 	 Defining the term communication and Information Systems.4 
b. 	 Identifying and describing the major types of Communication and 

Information Systems used for:s 
1) 	 early means of communication 
2) 	 present day means of communication6 

2. 	 The student will be able to describe and demonstrate the development7 
of early Communication and Information Systems. This will be 
accomplished by:8 
a. 	 Identifying and describing early Communication and Information 

Systems:9 
1) 	 verbal and visual signal 
2) 	 writing10 
3) printing 

11" b. Describing the impact on society of early means of communication. 
c. 	 Developing a communication and information systems. For example: 

1) 	 devise simple alphabet12 
2) 	 draw a map of the community 
3) 	 draw a map of school property13 
4) 	 draw a map of school building explaining how to get from 

one place to another place14 
d. 	 Recreating early methods of writing. For example: preparing a 

clay tablet, writing on it and firing in kiln.15 
e. 	 Using paper made in class to print an example of a memorandum pad. 
f. 	 Preparing a collection of pictures of early communication and16 

Information System devices. 
g. 	 Preparing a collection of models of early Communication and17 

Information System devices. 

18 
3. 	 The student will be able to describe and demonstrate the development 

of present day Communication and Information Systems. This will be19 
accomplished by: 
a. 	 Identifying and describing present day Communication and20 

Information Systems. 

21 1) 
2) 

printed word 
photography 

22 3) 
4) 

electronic communication 
computer-based information processing 

b. Describing the impact on society of present day means of23 
communication. 

c. Describing the development of the printed word as a means of24 
communication_. 

d. Describing present day methods of printing.25 
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5Development of Communication and Information Systems 

Printing a message using: 
1) relief printing 
2) offset printing 
3) screen printing 

Comparing present day printing techniques with earlier methods 

of printing. 

Preparing a collection of examples of items printed using earlier 

printing techniques. ­
Describing the development of photography as a means of 

communication. 

Identifying and describing earlier photography techniques. 

Identifying and describing present day photography techniques. 

Planning, taking and processing a black and white still. 

Planning and taking black and white motion pictures. 

Planning and taking a color still. 

Planning and taking a color motion picture. 

Preparing a collection of examples of earlier photography 

techniques. 

Preparing a collection of examples of earlier photographic 

devices. 
Describing the development of electronic communication. 

Describing present day means of electronic communication 

Developing an electronic communication device: 

1) telegraph 
2) telephone 
3) radio 
4) alarm system 
comparing a present day electronic communication device with its 
earlier version. For example: crystal radio with transistor 
radio. 
Describing the developmEnt of electronic communication devices. 

For example: crystal racio to vacuum tube radio to transistor 

radio. 

Preparing a collection of examples of earlier communication 

devices. 

Describing the development of computer-based information 

processing. 

Describing present day applications of computer-based information 

processing: 

1) business applications 
2) industrial applications 
3) personal applications 
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MODULE· Devel ment of Communication and Information Systems 

y. 	 Developing and using simple computer program for classroom micro­
computer. For example: 
1) 	 home energy audit· 
2) 	 budget 
3) 	 inventory control 
4) 	 recreation 
5) simulation game 
.6) cost of operating family automobile 
7) 	 computing cost of laboratory supplies 
8) 	 measurement and calculation 

z. 	 comparing method of using computer program with how it would have 
been done fifty years ago. 

aa. 	 Developing new application for modern communication and infor­
mation processing system. 

-
SUGGESTED INSTRUCTIONAL STRATEGIES 

This listing of instructional strategies includes ideas as to how the 
students may achieve the module's performance objectives. They are numbered· 
according to their relationship with the items identified as performance 
objectives/supporting competencies. 

1. 	 a. Instructor will present a lesson defining the term "Communication 
and Information Systems" and describing the major types of-.. 
Communication and Information systems. 

b. 	 Students will prepare definition of the tenn "Communication and 
Information Systems" as it will be used in class. 
1) 	 Students will individually write a definition of the term 

"Communication System0 • 

2) 	 Students will individually write a definition of the term 
"Information Systems". 

3) 	 Students will compare their definitions with those presented 
by instructor. 

c. 	 Students will prepare a listing of types of communication and 
Info?:111ation Systems. 
1) 	 Divide class into two groups. 
2) 	 One gro~p will identify early means of communication- and 

develop a listing. 
3) 	 The other group will identify present day means of 

communication. 
4) 	 After a certain time period, established by instructor, the 

two groups will rejoin for a class discussion where they 
will refine the two listings. 

2. 	 a. Using models, readings and films, introduce students to early 
COmmunication and Info:rmation Systems, and describe the impact 
the development of these systems had on the Human Race. 
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b. 	 During instructor's lesson students will prepare a listing of the 
types of early Communication and Information Systems and will pre­
pare a short description of the impact of each type on the 
advancement of the Human Race. 

c. 	 It is recommended that the instructor make a decision at this 
point to have all students: 
1) 	 Complete the study of all types of early Communication and 

Information Systems, or 
2) 	 Divide into three groups, each group being assigned a differ­

ent type of early Communication and Information System. 
d. 	 Students will perform activities where they will identify, de­

scribe, and produce examples of verbal and visual signal communi­
cation. 
1) 	 Have students use pantomime or charades to inform the class 

about an upcoming school or class event. 
2) 	 Class discussion about the evolution of verbal and visual 

signals communication. Include in discussion use of body 
language, use of fires, drums and flags. 

3) 	 To demonstrate the problems of transmitting a message using 
spoken word or by having message hand copied each time it 
passes to a new person have the students play "telephone". 
A written and a verbal message is passed from student to 
student until all members of the group have received the 
message. · The verbal message delivered to the last student 
is compared with the original message. The written message, 
which must be rewritten each time, is also compared in the 
same manner as the spoken message. 

e. 	 students will perform activities where they will identify, de­
scribe, and produce examples of writing communication. 
1) 	 Read instructional sheet on the types of alphabets. 
2) 	 Using instructional sheet containing a simple cryptogram, 

decode message. 
3) 	 Working in small groups devise an alphabet to be used to 

pass on a simple message to the rest of the class. 
4) 	 Working in small groups prepare maps of school building, 

school property and local community that may be used to tell 
a new comer to the area how to get from one place to another 
place. 

S) 	 Use an early method to convey a written message to others. 
For example: clay tablet, hide~ cloth. 

6) 	 Produce paper using process that may have been used in 
e·arlier times. 

f. 	 Students will perform activities where they will identify, de­
scribe, and produce examples of printing communication. 
l) 	 Discuss the impact that the development of a printing tech­

nology had on the advancement of the Human Race. 
2) 	 Write al or 2 page report on the history of communication 

using printing technology. 
:'.J~-\{!tl?;;~;:?7?7al:;*.7,t~si9n..:·and:produce.:a., block cut (soap~ linoleum, eraser, wood).
·""--·---··· ... ~., ,•.,,.;a;~wnlcn···wn1· be printe'd'"on the paper produced by the class. 
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4) Students will construct, as a class project, a model of 
Gutenberg Printing Press (available from Dun-Donnelley 
Publishing Corporation). 

g. Students will visit museum or historical site that includes in its 
collection some aspect of early Communication and Information 
Systems. 

h. Students will prepare a listing of early Communication and Infer-. 
mation Systems devices and cite examples of each. Along with the 
listing the students will prepare a notebook collection of pic­
tures illustrating examples of early Communication and Information 
Systems devices and prepare a short description of each. 

i. Students will assist instructor in preparing a collection of 
models and examples of early Communication and Information 
Systems devices and display in class or hall display case. 

j. Add information to Time Line started in Module 1. 

3. a. Using models, readings and films, introduce students to present 
day Communication and Information Systems, and describe the 
impact the development of these systems had on the Human Race. 

b. During instructor's lesson students will prepare a listing of 
the types of present day Communication and Information Systems 
and will prepare a short description of the impact of each type 
on thP. advancement of the Human Race. 

c. It is reconunended that the instructor make a decision at this 
point to have all students: 
1) Canplete the study of all types of present day Communication 

and Information Systems, or 
2) Divide into four groups, each group being assigned a differ­

ent type of present day Communication and Information 
System. 

d. Students will perform activities where they will identi!y, de­
scribe, and produce examples of printed word communication. 
1) 	 Prepare a listing of at least seven means of communication 

that incorporate the use of the printed word. For example: 
books, magazines, etc. Discuss this listing in class. 

2) 	 Using selected references, identify and describe five 
present day methods of printing. 

3) 	 COmpare the five present day methods of printing with 5 
earlier methods of printing. 

4) 	 Within a set time limit, collect for display on class bulle­
tin board and for discussion by class at least 5 examples of 
printed materials representative of both old and modern 
ptinting techniques. 
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5) Trace the evolution of printing processes by: 
a) 	 working in pairs to produce for each of the participants 

his/her name and address, using foundry type and a proof 
of it on the proof press. 

b) 	 taking their individual good quality proofs of their 
names and addresses and photograph to produce a litho­
graphic negative. 

c) 	 producing a paper plate to reproduce their name and 
address on to SO sheets of stationary. (A spirit dupli ­
cator may be used if an offset press is not available.) 

d) 	 developing an idea, sketch a mechanical layout from which 
a hand cut silk screen stencil is produced. Produce 20 
good copies for evaluation. (A photo process silk screen 
may be used in place of hand cut stencils.) 

e. 	 Students will perform activities where they will identify, de­
scribe, and produce examples of photography communication. 
l) 	 Discuss as part of instructor's presentation the development 

of photography as a means of communication. 
2) 	 View film and/or slide presentation on the development of 

photography. 
3) 	 Write a l-2 page research paper on the evolution of photo­

graphic technology. 
4} 	 Compare photography techniques used different time periods. 
5) 	 Visit an industry involved with photographic technology 

either as a producer of photographic equipment and/or supplies 
and as a user of photographic technology such as a book or 
magazine publisher. · 

6) 	 Trace the development of photographic processes by: 
a) 	 using a Tri-Camera ObscUra. 
b) 	 taJcing a black and white photograph with a pin hole 

camera and printing picture. 
c) 	 using an instamatic camera and following proper step-by­

step procedure to take, develop and print a black and 
white picture. 

d) 	 ·taJting a color photograph with an instamatic camera and 
with a 35mm. SLR camera. If facilities are available 
develop and print picture. Otherwise send out to 
canmercial developer. 

7) Use.movie camera to convey message by: 
a) 	 writing a motion picture script, preparing scenery and 

characters, rehearsing the scenario. 
b) 	 filming the short story using black and white and color 

film. . 
c) 	 review all of the movies and critique as to how well each 

conveyed its message. 
d) 	 discuss how the filming could have been done using video­

tape o~ cassette. If possible, produce the best short 
study using video processes. 

;,~:tz=~\';.;,:i·:~W.ia!!~~:~\\;;1:t~~~1ii=1£~~-:i:/:;t'L~J;\;'l1;~1~~c:r:{~\;;i~~;'::-:s~-i:'~•~;.~rm~j~ 
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Students will perform activities where they will identify, de­
scribe, and produce examples of electronic communication. 
1) Discuss as part of instructor's presentation the development 

of electronic communications. 
2) View film and/or slide presentation on the development of 

electronic communications. 
3) Write a 1-2 page research paper on the evolution of electronic 

communications. 
4) Compare electronic communication devices from different 

time periods. 
5) Visit a producer of electronic communication equipment. 
6) Trace the development of electronic communication devices. 

For example, trace the ~evelopment of the radio beginning 
with a crystal radio. 

7) Bring in for display and discussion examples of old and new 
communication devices. 

Students will perform activities where they will identify, de­
scribe, and produce examples of computer-based information pro­
cessing communication. 
1) 	 Discuss as part of instructor's presentation the development 

of computer-based info.rmation processing. 
2) 	 View film and/or slide presentation on the development of 

computer-based info:rmation processing. 
3) 	 Write a l-2 page research paper on the evolution of computer­

based information processing. 
4) 	 Visit a local industry that uses computers to control pro­

duction methods or view a film dealing with the subject. 
5) 	 Visit a local business that uses computer-based information 

processing. 
6) 	 Visit a supermarket that uses UPC product pricing and have 

class discussion on how this process has speeded up food 
and product purchasing. This activity could also be done by 
viewing film or by having a guest speaker. 

7) 	 Par~icipate in a discussion on the future application of 
computers in the work place, in the home and for recreational 
purposes. 

8) 	 Develop a simple program for a microcomputer by: 
a) 	 dividing into groups, each group taking a specific 

category assigned by instructor and listing personal 
applications of computer processing. For example: budget 
canputations, recreation. 

b) 	 participating in a class discussion which summarizes the 
results of each group's work. 

c) 	 developing a simple program for a microcomputer involving 
the category their group researched. · 

9) 	 Divide into two groups. Group l will research and discuss, 
"How the Use of Computers has Affected Society's Processing 
Info:rmation". The second group will research and discuss, 
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h. 	 Students will visit museum or historical site that includes in 
its collection some aspect of present day Communication and 
Information Systems. 

i. 	 Students will prepare a listing of present day Communication and 
Information Systems_ devices and cite examples of each. Along 
with the listing the students will prepare a notebook collection 
of pictures illustrating examples-of present day Communication 
and Information Systems devices and prepare a short description 
of each.· 

j. 	 Students will assist instructor in preparing a collection of 
models and examples of present day Communication and Information 
Systems devices and display in class or hall display case. 

:.,g-·~~ .w-::...., . . -.: 
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PHASE - Development 	 ELEMENT - History of Technology 

MODULE NO. 	 7 Development of Energy Production Systems 

S TOPICS: 	 Introduction to Energy Production Systems 

Early Means of Energy Production


6 
 Present Means of Energy Production 

7 
 PREREQUISITES: History of Technology Module 3 Systems 
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INSTRUCTIONS 
l NOTES l 1 MODULE: Development of Energy Production Systems l 

2 OVERVIEW OF MODULE 

3 Goal: 

4 The students will be able to develop and demonstrate an understanding of the 

5 
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historical development of Energy Production Systems. 

Description: 

Students will be introduced to the historical development of Energy Produc­
tion Systems. They will have the opportunity to construct devices, prepare 
collections, and perform activities to increase their awareness of the 
relationship of the development of Energy Production Systems to the techno­
logical advancement of the Human Race. 

Skills, knowledge, behaviors to be developed: 

The student will be able to: 

1. 	 identify types of Energy Production Systems. 
2. 	 describe the historical development of Energy Production Systems. 
3. 	 discuss and demonstrate the relationship of the development of 

Energy Production systems with technological advancement. 
4. 	 discuss and demonstrate the relationship cf the development of 

Energy Production Systems with the advancement of the Human Race. 
S. 	 construct full size and scale models of Energy Production System 

devices. 

CONTEN'I' OUTLINE 

7.1 	 Introduction to Energy Prod~ tion Systems 
7.1.1 Definition of energy 
7.1.2. Definition of Energy ~eduction Systems 

7.2 	 Early Means of Energy Production 
7.2.l Development 

7 .2 .2 Types 


7.2.2.l Human 
7.2.2.2 Animal 
7.2.2.3 Water 
7.2.2.4 Wind 
7.2.2.S Steam 
7.2.2.6 Electricity 
1.2.2.1 Solar 
7.2.2.8 Chemical24. 

7.3 	 Present Means of Energy Prod-.1ction
25 7.3.l Development 
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MODULE: Development of Energy Production Systems 2 

7.3.2 Types 
7.3.2.l 

7.3.2.2 
7.3.2.3 
7.3.2.4 
7.3.2.S 
7.3.2.6 

7.3.2.7 
7.3.2.8 
7.3.2.9 

Electricity· 
7.3.2.1.1 
7.3.2.l.2 
7.3.2.1.3 
7.3.2.l.4 
7.3.2.1.5 
Nuclear 
Steam 
Biomass 
Wind 
Solar 
7.3.2.6.1 
7.3.2.6.2 
7.3.2.6.3 
Geothermal 
Oil 
Gasoline 

7. 3.2 .10 .water 
7.3.2.10.1 
7.3.2.10.2 

7.3.2.11 Chemical 

Water 
Coal 
Solar 
Nuclear 
Geothermal 

Passive 
Reactive 
Space stations 

Tidal movement 
River flow 

PERFORMANCE OBJEC'l'IVES/SUPPORTING COMPETENCIES 

1. 	 The student will be able to develop an understanding of the tem 
Energy Production Systems. This will be accomplished by: 
a. 	 Defining the tem energy 
b. 	 Defining Energy Production Systems 

2. 	 The student will be able to describe and ~emonstrate the development 
of early Energy Production Systems. This will be accomplis~ed by: 
a. 	 Listing and describing types of early Energy Production methods. 
b. 	 Describing the impact on society of the early means of Energy 

Production. 
c. 	 Creating an Energy Production System using early methodology: 

1) windmill 
2) waterwheel 

3) 

4) Aristotle's steam engine 

d. 	 Preparing a collection of pictures of early Energy Production 
System devices. 

e. 	 Preparing a collection of models of early Energy Production 
System devices. 
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INSTRUCTIONS 
( NOTES I MODULE: oevelo rnent of Energy Production Systems 

3. 	 The student will be able to describe and demonstrate the development 
of present day Energy Production Systems. This will be accomplished by: 
a. 	 Listing and describing types of present day Energy Production 

methods. 
1) Electricity 
2) Nuclear 
3) Stearn 
4) Biomass 
5) Wind 
6) Solar 
7) Geothertnal 
8) Oil 
9) Gasoline 

10) 	 Water 
11) 	 Chemical 

b. 	 Describing the impact on society of present means of Energy 
Production. 

c. 	 constructing an apparatus which will use energy to complete a task. 
For example: 
l) Lamp with a dimmer switch 
2) A calculator 
3) Solar 	heating device 
4) Solar 	cooking device 
5) Solar 	dehydrator 

d. 	 Preparing a collection of pictures of present Energy Production 
System devices. . 

e. 	 Preparing a collection of models of present Energy Production 
System devices. 

f. 	 Describing future projections and advancements of Energy 
Production. 

SUGGESTED INSTRUCTIONAL STRATEGIES 

This listing of instructional strategies includes ideas as to how the 
students may achieve the module's performance objectives. They are numbered 
according to their relationship with the items identified as performance 

-objectives/supporting competencies. 

1. 	 a. Instructor will present a lesson defining the terms "Energy" and 
"Energy Production Systems". . 

b. 	 Instructor will describe different types of Energy Production 
Systems and the production of energy. 

c. 	 students will participate in the discussion of terms "Energy" and 
"Energy Production Systems" and demonstrate their understanding of 
the terms as they are used in this module. 

d. 	 students will list ways that energy is produced in New York 
State. 
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ULE: Development of Energy Production Systems 4 

e. Instructor will identify devices that use electricity and students 
will make list of everything in home that uses electricity or 
energy. 

f. Discuss New York State Power Authority and TVA and their impact 
on their regional areas. 

g. Discuss energy transmission using Grid System. 
h. Have students list ways energy is produced in New York state 

citing at least one location for each method identified. 
i. Using map of the world, map of the United States, and map of 

New York State, have students plot locations of energy producing 
areas and locations of major energy producing sites. 

j. Have students describe verbally or by using a map how New York 
City obtains its electricity from sources in New York State and 
outside of New York State. 

k. Have students identify the major electricity companies in New 
York State and describe the evolution of one of these companies. 

2. a. Using models, readings and films the instructor will introduce 
students to the types of early energy production methods and 
describe the impact the development of these methods had on 
society. 

b. Students will visit museums and historic sites, view films, and 
read reference material to obtain ideas for constructing an early 
Energy Production System. 

c. Students will prepare a listing of early means of energy pro­
duction and will cite examples of each. Along with the listing 
the students will prepare a notebook collection of pictures 
illustrating the examples and preparing a short description of 
each example. 

d. Visitation to a museum or historical site for information on the 
evolution of early Energy Production methods. 

e. Describe the impact of Aristotle's contribution to energy pro­
duction and its relationship to t~e advancement of the Human 
Race. 

f. Construct a tool that uses man-power for its energy sources. 
For example: 
1) fret saw 
2) wood lathe 
3) a lifting d_evice 

g. Students will aid the instructor in preparing a collection of 
models of early Energy Production System devices. These devices 
will be made from kits obtained from educational supply houses 
or hobby shops or by using plans obtained from reference books 
and/or magazines. 

h. Add information.to Time Line started in Module 1. 
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3. 	 a. Using models, readings and films the instructor will introduce 
students to types of present day Energy Production methods and 
describe the impact the development of these methods had on 
society. 

b. 	 students will be assigned an activity to construct an apparatus 
that uses energy to complete a task. 

c. 	 Students will write a short report describing how they may use 
one of the present day Energy Production methods to supply 
energy to their device. They will also discuss how the function 
of the apparatus may have been performed in the past. 

d. 	 Students will prepare a listing of present day means of energy 
production and will cite examples of each. Along with the list ­
ing the students will prepare a notebook collection of pictures 
illustrating the examples and preparing a short description of 
each example. 

e. 	 Visitation to a museum or historical site for information on the 
evolution of present day Energy Production methods. 

f. 	 Visitation to one or more of the following electricity generating 
plants and discussing in class how the plant operates: 
1) 	 Hydroelectric 
2) 	 Steam generation (non-nuclear) 
3) 	 Nuclear power 

g. 	 Students will compare the operation of a factory using water 
power to run machinery with·:the operation of a factory using 
electricity to run machinery. 

h. 	 Students will locate sites of water operated grist mills and 
saw mills in their local area. 

i. 	 Students will construct a device to use solar power to cook 
food, dehydrate food, or make tea. 

j. 	 Students will construct a device that uses solar power for non­
cooking purposes. 

k. 	 Students will construct a simple steam engine and use it to 
propel a Transportation System's device. (See Module 4.) 

l. 	 Identify and describe the use of present day Energy Production 
methods in Third World Countries. 

m. 	 Identify where and describe the types of Early Production methods 
that are still being used in the world today and discuss why. 

n. 	 Students will visit farm using methane collector. 
o. 	 Students will aid the instructor in preparing a collection of 

models of present day Energy Production System devices. These 
devices will be made from kits obtained from educational supply 
houses or hobby shops or by using plans obtained from reference 
books and/or magazines. 

p. 	 Add information to Time Line started in MOdule l. 
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q. 	 Instructor may ask students to bring in news items from newspapers 
and magazines and to predict future developments and place these 
on the Time Line. (See Module B.) 

r. 	 Prepare a research report on the future of one of the following 
Energy Production methods and list possible applications: 
1) 	 solar energy 
2) 	 geothermal energy 
3) 	 nuclear energy 
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PHASE - Development ELEMENT - History of Technology 

MODULE NO. 8 Impact of the Development of Technology on the Human Race 

TOPICS: Devices and products which had 
in triggering change. 

or will have significance 

Political, economic and social occurrences which had 
major significance in triggering technological change 
and vice-versa. 

Effect of technological advancement on changes in 
family structure. 

Effect of technological advancement on existing jobs. 

Effect of technological advancement on the creation of 
new and different jobs. 

Effect of shift from nomadic to agricultural to pre­
industrial to industrial to post-industrial to 
information/service/high technology society. 

Leisure time/life style implications of technological 
advancements. 

Political, economic and social occurrences which have or 
may have a m~jor significance in restraining technological 
advancements. 


PREREQUISITES: History of Technology Modules 1 to 7 


prepared by 

Mr. Martin D. Collins, Baldwinsville Academy and Central School 

Dr. Vincent c. D'Junbrosio, SUNY at Oswego 


Mr. Chet Ferry, Spencerport BOCES 
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MODULE: 	 Im act of the Development of Technology 

on the Human Race 


j. 	 Designing a product utilizing industrial by-products or scrap 
materials. For example: 
1) 	 product from wood scraps 
2) 	 product from aluminum scraps 
3) 	 product from polymer scraps 
4) 	 product from quarry scraps 
5) 	 product from manufacturing by-products 

k. 	 Designing a leisure time activity center which will meet the 
needs of a small community. For example: 
1) 	 playground 
2) 	 water front recreational center 
3) 	 park 
4) 	 environmental/nature center 
5) 	 olympic year-round multi-sport center 
6) 	 multi-sport center (baseball, football, soccer, lacross, 

tennis, swimming, hand-ball, basketball, track, hockey, 
fencing, horseback riding, skating) 

1. 	 Designing a recycling center to utilize scrap materials generated 
from within the school district. 

SUGGESTED INSTRUCTIONAL STRATEGIES· 

The strategies identified for this module have bee, .. developed so that 

the students may synthesize, analyze and apply concep\. .: ;:1resented in 

Modules l through 7 along with the concepts presented i this module to 

solve problems affecting the H·.unan Race based on their understanding of 

the historical developnent of technology. 


It is recommended that this module be taught using the interdisciplin­
ary approach. 

l. 	 The instructor will' begin the module by incorporating the following 
in presentations to bring together the concepts introduced and studied 
in Modules 1 to 7: 
a. 	 Devices and products which had or will have significance in 

triggering change. 
.,...,_ 	 Political, economic and social occurrences which had major 

significance in triggering r.hange and .vice-,rersa. 
c. 	 Effect of tec}µlological advancement on chanae in family structure. 
d. 	 Effect of technological advancement on exi.· ;ing jobs. 
e. 	 Effect of technological advancement on th"" ::eation of new and 

different jobs. 
f. 	 Effect of shift, over the years, from a nomadic society to an 

information/service/high technology society. 
g. 	 Implications of technological advancements on leisure time and 

life style. . 
h. Political, economic and social occurrences which had or may.have 

.:~-~:,;;_·. _;:;?:::,::t..~~.t~'.!.;~!~tf~:..~~.;~0';;,~~:,:!st_ra~-~~?...,-,~~~C.~?~~-~~~-1- ..~~v~_1:c~~ts_\.... ~ 
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MODULE: Impact of the Development of Technology 4 
on the Human Race 

2a. 	 Students will participate in one or more of the following activities 
to help them demonstrate their understanding of the concepts presented 
in Modules 1 through 7 and the infon\ation presented by the instructor 
for this module: · 
ll Designing an environment which will provide favorable technologi­

cal 	conditions for future generations. 
2) 	 Designing a product utilizing industrial by-products or scrap 

materials. 
3) 	 Designing a leisure time activity center which will meet the 

needs of a small community. 
4) 	 Designing a recycling center to utilize scrap materials generated 

from ~ithin the school district. 

b. 	 The instructor will design each problem so that the students' solution 
to the problem(s) will incorporate: 
1) 	 Devices and concepts pertaining to: 

a) 	 Transportation systems 
b) 	 Production Systems 
c) 	 Communication and Information Systems 
d) 	 Energy Production Systems 

2) 	 Reaction to: 
a) 	 social, political and economic issues 
b) 	 employment/unemployment concerns 
c) 	 family structure concerns 
d) 	 leisure time activities 
e) 	 life style considerations 
f) 	 protection of the environment 
g) 	 accessibility for the handicapped to the work place, to the 

bane, and to recreational facilities 

c. 	 Instructor must decide if students: 
1) 	 will be divided into four groups, with each group developing a 

so1ution to a different design problem and dividing the tasks 
among the members of the group, or . 

2) 	 individually, will develop a solution for all four design problems, 
or 

3) 	 as a class, will develop a solution for only one design problem 
and divide the tasks among the members of the class. 

d. 	 Students will perform research for solution to pi:oblem by: 
1) 	 reading selected library references 
2) 	 viewing selected films 
3) 	 viewing selecte~ video presentations 
4) 	 hearing quest speaker presentations 
5) 	 visiting local industries related to the design problem 
6) 	 visiting local recreational facilities 
7) 	 visiting museums, historic sites, etc. for historical information 
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CNOTES l MODULE: Impact of the Development of Technology 5 
on 	 e Human Race 

e. 	 Students should prepare a short presentation on how their solution to 
the problem(s) would apply to a Third World Country. 

f. 	 Add material to Time Line started in Module 1 and identify future 
projections and place on Time Line. Time Line material should be 
saved, if appropriate, for review by future classes. 

3. 	 Instructor may decide not to use the design problems and may want to 
place instructional efforts on the development of activities related 
to the topics listed under number l. For example: 
a. 	 Devices and products which had or will have significance in 

triggering change. 
l) 	 visitation to museum or historical site to identify and 

observe devices and occurrences related to technological and 
social developments. 

2) 	 select an item such as a printed circuit board or an "IC" 
unit and discuss its evolution and effect on society. 

b. 	 Political, economic and social occurrences which had major· 
significance in triggering change and vice-versa. 
1) 	 Read government documents containing population statistics 

and socio-economic factors statistics. Discuss the affect 
technology may have had on these statistics. 

2) 	 Write an essay on the causes of the great Depression. 
3) 	 Read and discuss about the differences between recession, 

depression, inflation and their relationship to technological 
advancement. 

c. Effect of technological advancement on existing jobs. 
1) 	 Review New York State Labor Department and the United States 

Labor Department publications for information concerning 
employment figures, employment trends, and wages. 

2) 	 Have personnel manager from a local industry speak to the 
class concerning need for specific type of workers. 

3) 	 Have a local labor union leader speak to the class. 
4) 	 Have guidance counselor speak to class on worker qualifica­

tions. 

' d. 	 Effect of technological advancement on the creation of new and 
different jobs. 
1) 	 Review New York State Labor Department and the United States 

Labor Department publications fo~ statistics relating to 
this topic. 

2) 	 Have persoMel manager from a local industry speak to class 
about this topic. 

3) 	 Have a local labor union leader speak to the class. 
4) 	 Have guidance· counselor speak to the class. 
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Teaching the Heritage ot Technology: 
. Past, Present, and Future 

'· 
'--~-.­,,,Donald Maley 
. 

The herita~c of 1echnok1~~ is ils dom­
inance in the h1stor} of human eim,1cncc. 
It hll'- taken the human from a rosnion of 
complete dcrcndenc) on the cm,iron­
mcnt 10 1hc prei.ent. ~hcrt" humankind 
ha" demonstr..ited a capahilitr for lrans­
fonning the en\'ironmcnt 10 mecl its needs. 
Tcchn(llO{!~ ha,; l'leen the in,.trumcnt of 
change and pro~rc:s., as well a'° disruption 
anddc!.tnu:tiun. Created out ofthe genius in~. between the scratc:h plow and 1he 
of humankind. the evolving technology gang plows of lhe com hell. 
has become a dominan1 factor in prac1i- Spier (1%81 defined lechnolog)· a,. the 
cally all areas of elli'itencc. The arts of means by which humans control or mod­
music. medicine. communication. con- ify their natural environment (p. 1311. 
struction. production. di-.tribution. trans- Thus. one might generalize that the her­
ponat ion. and commerce are tangible itage of 1echnolosy is lhe accumulated 
evidence or cxrress1onl, of the human·s changes that the human ha.,; brought aoou1 
ability to de..-ise. produce. and ui.e tech- in the natur,d and human-made en\·iron· 
nology. ment. 

The heritlll?e oftechnology is. in a sense, The heritage of technology is not just a 
the heritage of human ingcnuit~ trans- matter of looking at the history of the 
lated into wor~s of an ever-increasing human race for it!i contributions and e,·o­
sorhistication that reache!t beyond the lution. The use that contemporary 
comprehen.,1on of most indn;iduals. It was humankind mali.es of the technl,IO!?~ v. ill 
the extcn'iion of human capaNht) through cenainly define the heritaie of technl•I· 
technology in it,- earlieM form that started ogy for tho)e who will lh,e in the ~1st 
the long. evolving procc!ls that trans- century. The !tame may be said ahout 

· · formed humans from creatures of fragile future Jeneration!< and their use of tech· 
existence in a hostile environment to the nology for the}. too. will leave a lcµq· 
present form of civilization and em;iron- oftcchnolu!?ical impa-.ts. Thu!i. the stud)· 
mental accommodation. The Ion!? trail of of the heritage of technolog)· is. re.JI)·. 
human tr.sm,formation on th1!i planet has related Ill the heritage from the pa!it. the 
evolved into a higher state of human con- heritage that the present technology \Ii l!I 
dition as a result of the advancements il'I bestow on the next generation. and the 
technology that became the mMruments technological heritage that future gcncr­
of chan~e and challenge. atians will best,,~ on th,,.,c who folk,". 

A!- Wa!ooh!'lurn I IW.,:!1 put it ...It ~·a!- the The profound 1mr'(.inan;e of the te.:-h­
succe!I" of th~ ,jrr;plt·,t tool" that !ltaned ntlloim:al heritage: phenomenon becc,mc:" 
the whole: tn.:nd of human e,·olu11on and · more apparent uron c,amining how 11:;h­
led to the ci\'ilization!i of 1,,da) .. tp. 13>. nolog)· ma)· be u~cd tc, alter tht' cn\·1rl•n­

men1. social in,.titutivn"-. and. perhar,. 
humanit,· it!>elf. The c<mtrol of lcchMl· 

THE HERITAGE OF TECHNOLOGY o~~· ,, dearl~ in thl" hands of hum.ml.inJ. 
but cuntrol mu..t t'-1! b.t~i:J on undcn,t.anJ­

There i, m, !ooimplc:. iin"wer to the: que!>· m~. Thu), tea..:hsng of the hcrita1:c <'f 
lion. Whal ,~ the hent;1~c: of te.::hmll,,g~·'! tcchnolog~-pa.,t. pre~cnt. ar,d futuri: ­
It is the st.anJard of li\"ing e~penc:nccd t,y ii. impcr.tu,·c if"' c are ll1 undc:l"'itand hC1~ 
the people!> of thi" earth. whcthc:r h)· the we iot here. the nature i,f the 1mpac:1 of 
primitive culturi:i. of Ne~ Guinea. the. pre!lent-cla~· 1e'-=hn~1l,1gical dec:1,ion!> on · 
cultures of the: inner ciry. or the life of the tomorrow. and the rele,·ance of tomnr• 
Kan~as farmer. row's technol,-.;ical dc:c:isioni. on the future 

Tcc:hnolog~· uii.ts in varyin11 states of of the human race. The key to human 
developmcnl in all sncie1ie~. It i" many prospcrit) in a technol,.,~ic:al societl i!I a 
times the d1ffcrc:nce ti.:tween ,tarvation disc:irltned re,ron,i~ilit~· tempered and 
and opulence. between w.alking and rid- guided by uncJer~tanding. 
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uon, :r,>m lhc: i:.1ve dlhcllc:r lo lhc as1ro­
nau1, .Jf todav. It 1s to teach that ~h,ch 
hum.1nl..mJ. in ,1-. high.:r mental pro­
CCS!ics. ha<; been able to fashion and 
imrro,c on t"n"'m the bcginmntt oft,me. 

F1>1lowmg arc some education-related 
rcas1>ns for teaching the hentagc of tech­
nolog~: 

1. lt i, the: ~tud, ,lf the prim:ipal change 
agent in m,ht c.ocictie,;. 

~- It is the ,tud}' of how the pre,enl 
generation i?Ol to whc:re it is today in all 
or its physical and material accommoda­
tions. 

3. lt mav 1.1.ell be: the c,tudv of that which 
will !-UStain life and contribute to human 
nistc:nce in a 1.1.orlJ that doubles it, pop­
ulati\,n every ~7 }Car-.. 

.a. The: future JcpenJ,; on the use uf 
tei:hn,,t1>gy in the pn:sc:nt. Thu,. a tech­
nl1ll•~.;ally literilte "l\:1Ct~ may help guide 
the proces,es b)· which that future i,; 
sha~J. 

~- A Jemocrac)· in an er.1 so pro­
founJI..- affected and inftuenced b\' tech­
nol,,gy· depc:nds on a citizenry informed 
atk.,ut the nature and significance of tech­
nol,,gy as a prerequisite for effective 
decision making. 

6. To be illiterate or the heritage of 
technoll,gy in the present and future soci­
eties is analogous to walking through a 
forest v,,ithout rccl1gnizing or undl:rstand­

mg any or the plant ... tree,.. flora. or 
f.iuna-tl• ,ay nothinJ£ about how one 
might use the~e item .. to .,u,t.i.an life and 
pro..pcr. 

7. It i,. in many respects. the !itudy of 
the ml!.ins by whi,h the human intellei:t 
get\ tranc.13ted into lhe materiali-,m of 
books. mu,ic. art. en1?ineenng wundero;. 
,pace ~.11l... and telev1'.'>it1n from the outer 
rl!ache!i uf -.pace. 

K. The ~tudy of the heritage: of tech­
nology can provide the tias1s lm which a 
cuntinuity to history may be cstabli.;hed. 

9. It hal'. enormou, importance to the 
maintenam:e and growth of i:1, ilized 
humankind on an i:arth 1.1.ith finite 
resources. The proJ"!r use of technology 
and it'i further development may actually 
be the thread t,~· which the fat,nc 1>f human 
e,i~tence can be held togethc:r. 

WHAT TO STUDY 

There are man)· things to study about 
the hentage of technology. One ao;pect. 
however. deserves our fullest attention. 
The most benctkial interests of o;ocicty 
should be a centr.il focus in such a delib­
eration. The heart of this issue is. What 
should the content of the heritage of tech• 
nolo2v be for all of the citizen,; in a free 
and democratic society? This point cen­
.tc:rs around the general education 
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requirement for intcll1gcn1 dcc1,:;.i.1n-m;1k-· 
iniz in a society 2ovemed hv the JemCl­
crati\.: idea.I. . 

Decision-making in the con1e1tt of a 
democratic ~icty. :ind a, a funct1C'n 
related lo the general cduca11on i:ompo­
nent. is integrally tied to a vane1y ur 
invoh,ements with tc~hnology in tht. 
cour;e of da1lv livin2 in a free <.OCict,· o;o 
dependent o~ te.:h~ulog:,· for u, ~\IS· 

tencc. Su.:h involvements include 

• the user role. involving the safe and 
effective u-;e of materi.ils. tool,. machine,;. 
household item,. and the means of rec­
reation. 

• the consumer ro~. as related to the 
purchasing and dec1,ion making related 
to humc:s. appliance,. earl>. entcrtain­
mcnl media. fumuure. boah. clothing • 
and food. 

• lhe producer role. in,olving the tools. 
materials. and machine:~ of agriculture. 
manufacture. commerce. and ,cn,·tce. 

• the \"Oler or dtc:ision-maker role. 
involving how to choose between alter­
natives in communit)· development. 
cnctgy forms. trans;,ortation modes. trash 
and waste disposal. housing. communi­
cations S)Stcms. resource development. 
production processes. and ,;o on. 

The options a,·atlable to contemporary 
· persons in the UnueJ States arc more 
abulldant and more far reaching than ~as 
the case of the earher ch,ilizations. This 
increase in options is a direct heritage of 
an advanced technolt..,gy in a free society. 

It is also impl1nant to recognize that 
bcyoad the general education stud>· of 
technology. the engineer. technician. sci­
entist. and historian ~ Ill certainl'f deal in 
greater depth in areas of ,pccialization 
relaled to their f~us or interests. Some 

· -.illdcal with the principles. theories. and 
sc:iclllific dimensions: others will de,ote 
their energies to the production or prod­
ucts. strul!tures. cQuipment. ioods. and 
services. 

TIie study of tcchn<.'logy has taken on 
ffl3llf different forms in the various edu­
cational institutions. Some studies ha,·e 
inclllded fal in-depth stud) L>f such tech­
nological areas :is transportation. com­
muaications, machines. and tools~ (bl 
tuiaomical -.tudics ofte.:hnoloccal areas: 
and Cc) historical studies of technology. 
tk confinement of the study of tech­

nology to a narrow field L>r area with a 
considerable penetr:ua1>n may be a matter 
of illdividual choice. Yet. that which is 
purported to be of ,·;due to most indi'l,·id· 
uals in the society must be more ofa form 
al FflCr".d technok,!!Y that would enable 
the indi\·idual to deal with it in a non­
lhralening, liter.ate mode or im1olve­
mca1. 
. The herit:i,e oftec:hnol~ can be taught 
with Rspect to three periods in the con­
tmuam: past, present. and future. 

I. Pul heritqe Would deal with tbe 
pre,a1t impact of t~hnol.>~1.:al Ji:11el­
oplDCQls Crum a prc..-_auus S)l:nod. Thi1 

· , 
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would strC"'-' lhe eH•lu11on of rechnoloi;:­
ical dcvc:h,r,mcnl!i IO a variety of area!! 
and their imr,a,t un lhe rre!>ent. 

2. The presenl hcnt~ would deal with 
lhe impact or current. present-day tec:h­
noloi:ical develormcnts and their imrli­
cations on the ru1ure. Thi .. could be with 
respect to the qualat) of life. ~nvirun­
menl. enefi)' ..ourcc:'-. water a\·ailability. 
and other factor!> \lo hl"C: quality and 
quantity in lhe future may dcp.:nd on 
present use!> of technology. 

The: shaping or the: fu1ure be~an yes­
terday- I.:?. ~00. or lhoullan,h of yc:1&rs 
ago. It is an accompli!lhed fact. one ahout 
which present-day society can do little. 
But. we can do something about current 
technolon and how it is used. In this 
regard. prei.ent-day society can define to 
a desree the nau:rc of the future in so 
many way~. 

3. The future heritage of technology is 
not a!I clear as the pai,t or presenl. But 
just as every generation ofpeople has had 
its heritai:e. the: societies of the future: 
will also leave a legaC}• for future gener­
ations. The relevance of the herita(:e or 
technology in the future will be sul,stan­
tially increa11ed and perhaps have greater 
impact due lo the ever-increasing need 
for technoloJ)" 10 provide the essen1ial 
inp-edienl~ for human survival and human 
well-being. · 

STUDYING THE HERITAGE OF 
TECHNOLOGY-PAST 

One system or process for studying the 
past heritage: or tec:hnolol!Y is the anthro• 
poloi:icat unit approach to the study of 
tcchnotoi:y. Thi!. iarproach for indus1riaf 
ans deals \\"ith the s1ud,· of the e,,olution 
of technology. It foc:u;es on the devel­
opment of background and understand· 
ings related lo "ho\\· we gol to where we 
arc loditr." 

The: major unit t<';:,i~" are 1.11 the dc\cl­
ormen1 of llll''' .anJ machine!- and their 
Cl,ntribut,l,n to the ~row1h of civilization. 
"(ti} the de\C:ll1pmcnl of J)llWer and encrg)" 
and their con1r1t,u1ion to the l!rnwth or 
civilization. and rc, the dc:\clurment of 
communication, and tmn,pc.,nation and 
their cuntrit,utmn 10 the: pow1h of ci\·ili­
zati,,n. 

The total cla,, ,;elects one of the above 
lfflUOr Unil IOl"iC'- for !ltUd~ and di!>CU!oo• 
sion. The cla~, then identifies subtopic, 
under the p:inicular maJc,r unit topic 
selected. As an u:imple. ~c,mc !oUblopics 
ofa unit on tool" and machines would he 
lhe loom. lathe. b:ilhsta, Penian water 
wheel. drill. cannon. forl?e, and i,,o on. 

Each !'tludenl would puuuc a ,er,ardlc 
item wilh an in,,c!>llJation 1n1,, its devel­
opment and related h1stnry. The stuJcn1 
builds a w,,rkmf: or ,tat1c model ur hi!>·llr 
her seleclcd suhto('llc. and wntc:!I a rcix1n 
emprubizm.,: hi,1uncal. Kicntific. and 
tOCial contnhut1ons ot the sublc,pic. 

Seminar1 are held 1<1 provide a com­
mumcauon and umf~ in~· ,·1tl"(.'rien~·e f,.r 1• 

student di-.cuc;,;es and de-.cnlie!"> the early The anthropological unit is a popular. 
tcchnolo~ical de\·clopment he or !.he ha, e:1tcitmg exr,enl'nce that i!i in\'olvcd in a 
studied all•ng w11h i1, hi~wrical and '\ci­ comprchcn<,l\'C: de\1~n ft,r learning. Maior 
cntific faclors and \OCial conlribuuons. lopic~ are 1"ools and Machines. Po~er 
Students may also u,e pictures. illu,lrd· and Energy. and C<'mmunn:a11on and 
lions. or components. Tr.msportation. and their contribution 10 

Or. if 1he dass had ChO!,en pn\A.·er and the irow1h of civihzataon. 
ener£y. the follo\A. ing early de\'elopmen1, The production phase includes models 
coul'1 t,c !>ome suhwrac,: Newcomc:n andf,1r replica~. repon,. and d1~play!I. 
steam engine. ballery. ,:iii.,, \lo indmill. Com.:ept, cm·cred c1rs: hi'.'iturical fac­
waterwheel. and comt,u~til>n engine. tor ... technological 1nnll\'at1on. !>cic:ntific 

,.Technology s1udies related l<' com­ factor!>. contrihutionc; to socic1y, con­ .... 
munications and transportation can struction and development. and techno­
in.clude such sut,1opics air, i.c:maphore!I. logical link.age,. 
balloons. sailboats, type~riters, and Activi1ie, are researching. planning. 
printini. cons1ructing. leadanJ. drawini:. wnting. 
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in~uir:ng. ur~nilinl!, prc,cntm1t, hdp­
ir.g, rrllhfcm soh·mg. anJ ..:onJu..:ting 
sc:mrnan. 

Th,, cvoluucinary srudy of technology 
ha.c; b.ecn ,:imcd out with con"iderahle 
succe.,, 1n industrial an!> progro1.ms in the 
United States and abroad. 

The: group project or group proceu is 
another excellent form of in~uuctional 
orpniz.ation that may be u,;ed in the: study 
or put. present. and future tc:..:hnulogy. 
This form of instructional organizatil.>n 
has several imponant qualities or char­
acteristics. ll 

• is :i group effort ,m a single construc• 
rional cnJc:a, or hy 1he 101al c:la!is or in 
some ~ase~ h) "'ubgnlups in :. given class. 

• pr\lmotc:s group rlanning and coor­
dinatk,n and a great Jeal of internal coop­
cratfon. 

• providc:i. c:xcc:llc:nt opportunities for 
indi,·idual student!'. to display their 
resour,efulne,;5 and dependability as well 
as skills in leadership. followc:rship, 
intrapcrsonal relationships, and creativ­
ity. . 

• uses the ,ommon personnel organi­
zation structure as. found in business or 
industry. This could include a board or 
direcron. project director. public rela­
tions director. ,onstrucuon director. pur­
chasin1dirc:c:tor. dc:,ign director. and other 
related roles. 

• is an educational experience that 
Raches into the dimensions of life-like 
reality in the school setting. 

• is an c:"pcrience that makes c:ff'ectivc: · 
use of the peer culture relationships that 
cxisr al the: particular age level. 

• has great potential for establishing 
instructional linkages with the needs or 
IOCiet)'. the: content of the area. the 
developmental tasks or youth. and rhe 
psychology or lc:aming. 

Group-project activities include orp­
nizinJ. plannin!?, de,;gning. coniitructing, 
crcaling. inve~ugaung. role in\ohemcnt. 

. problem solving, interpersonal involve­
ment. communications, inquiring, and 
decision making. 

The heritage of past technology may be: 
studied through an endle'is number of 
sroup projects or group processes. A 
classic: nample 1s the: development or a 
model ofa I71h-ccnrury American village 
or seaport. Every facet of early colonial 
life was touched by the: heritage: of tech­
nology whether it be: the windlass on the 
ship, the making of candles. printing of 
papers and books, butiding of ships, con­
struction of living or businc:s'i structures, 
or the ans or agnculturc. weaving. pcw­
tc:ring. wheel" righting. or blacksmithmg. 

Other croup projc:crs could center 
around the technology of printing. power 
ac:ncr.llion, s)',tcms of 1r.mi.ponation, 
water systems. warfare, and construc­
tion. Thc~c might deal with the: primitive 
cultures, ROIMDS, Greeks. Egyptians, and 
Babylonians. 

STUDYlr-.iG THE HERIT ACE OF 
TECHNOLOGY-PRESEl'I T 

There are ~veraJ ~ystcms or form~ of 
in,,ructional o,pnizatium, that "'-OUld be 
appropriate in studying prc:-.c:nt technol­
ogy from a general tcchnolog~ emphasis 
or focu!.. These incluJc research and 
e:.pcrimentati,,n. 1he unir approach. group 
projects. and ~ommunit!i,· invol\cmc:nt. 

The unil prixus is an important form 
of such stud>·· Although the study of the 
past uses the: anthr,,pological unit 
approach. the present involves lhe con­
temporary unit approach. Example\ of 
maJor contem('\1rary unit Mudies ur tech­
nology are Communications in Everyday 
L1, mg. C ontcm"'uaJ')" Water ·Develop­
ment S>·stc:ms. l"\lntemporJI) Tr-.in,por­
tatlon System~. Contemporary EncfID 
Dc\"cl1>pmcnt S) stems. Contcmporc111· 
Cummuni~ati1,.1ns S!i,·stcms. Contempo­
r-.il)· Constru..:ti,,n Prc.~csses. Contem­
porary Manufa"uring or Production Pro­
cesses. and so on. 

Each of the ahovc would be developed 
as a unit of instruction. much the same 
wa>· as the: anthropological · unit was 
structured. The only ditTercnce is die 
contemporarf nature or the major unit 
and the subtopics under the: major uniL 

As an ex.ample. Communications in 
Everyday Livin1 mip1 include lhc ro1­
lo\\in1 subtopics for individual students 
to pursue: radar. printing units. sonar. 
street si1nal lighls. radio, television. tele· 
graphics, computer ,uaphics. and laser 
communication. to name: a few. 

The topics ~ould be dealt '-Ai'ith in terms 
or some fonn or fonns or ttchnologic:aJ 
fix. · 

The c:ommunily involvement model or 
educ:ational desip for rhc study or pres­
ent and future: tcchnoloay has some pos­
sa'bilities that an: related to the much-dis­
c:ussed curricular po,ture of movin1 the 
school our inh> the communit)' and mo,·­
ing the: .:ommunity inlo the school. The 
essence of this approach is to identify 
those problem areas in the: community 
where there: is som~ .active pursuit of the: 
problem or to examine problem areas in 
need but not getting :my attention or res­
olution. Ea~h ot' the!lc should, of counc. 
lend themselves 10 technological solu­
tion. This is lhe 4:ommuni1y problem 
dimension ofthe c:ommunity involvement 
desi111 for educational experience. 

A second community involvement 
mooc:I would use the community as a !ICC· 
ting in which the prcsenr technology would 
be studied at the upc:rating site. This could 
involve vii.itations. observations, and 
sessions at su~h community units as aar• 
pons and terminals. 1clcvision ~rations, 
transponation centers. c:ity plannin,c:en­
ten. water punlkati ...,n ccnten. cun!iUUC• 
tioa sites. landfills. museums, fire aca­
demies. manufacturin1 plants, food­
proccssina plants. and energy proccssmc 
units. 

Con~lruc:t10naJ dnd dc\1gn c1cmenu, 01 
both forms of corr.munny uwol\ement 
instruction would ,n~IUJe group and mdi· 
"idual prujc:cts. 

The r~scarch and experimentation ele­
ments of the: ~udy of pre\ent rcchnolOff 
would take on 'iOffle hi(lhly relevant area! 
of inquiry. The srudcnrs could pursue: 
actual research in such areas as home 
Cheat and cold) 1n,ulation cconsumer/ 
energy). solar-energy use: Cenc:rgyl, air• 
resi!itancc: s1ud1c:'I tenergyl. pollution 
control devices (pollution). water purifi• 
cation (resource development). struc­
tural component de'iign (consumer/ 
resources). and process comparisons 
1productiontencrg> ,consumer). 

STUDYINC THE HERITACE Of 
TECHNOLOCY-FUTURE 

The study or the: heritage of rechnol­
ogy-ruturc may be undertaken throu&h 
a variety of ditTercnl forms of instruc:• 
tional organizarion. The:~ c:ould include 
the unit. group process. community anal· 
ysis. or individual inquiry instructional 
procedures. 

Because the future is somcthin1 10 b, 
experienced and is that which lies ahead 
at any given time. i1 might be well 10 
consider what it as about rhe future lbat 
the: study or technology-future should 
be concerned with. The following may 
provide some direction for che educa­
tional desian: 

I. The individual 11,ilJ be faced with 
makini' decisions about tcchnolopcal 
alternatives to problems and is'iues. 

!. Technoloay will pla) an increasing 
role in tM solulion ofshe problems ill the 
ru1urc. 

3. The desip or the rutun: is Imply in 
the hands or humankand. 

4. The democratic ideal will requin a 
,realer de,rte of undcntanding of tech­
nology and il!t t'Utcnu~I. 

5. The: need tor adJu:;tment. ftuibility. 
and adaptability on the: pa11 of the peopfe. 

6. The great emphasis on the abilicy to 
learn. 

1. There will be a great emphasis on a 
"~ustainine" of resources societ)" rather 
man on a "dc:plccing" of rcsourc:es SCM:i• 
ecy. 

Each ofrhc: ccchniqucs or instructional 
procedures listed previously in chis sec­
tion has som~ role to p!ay in the study or 
technology "'-ilh respect 10 the future. 

The wdy of technological alternatives 
is very effectively dea.U with in the unit 
approach where a sin,te problem area is 
identified and c:ich student takes on a 
different lechnologil:aJ approach to the 
problem. The follo,-.-ing is an example: 

The unit topic 11,ould be. The Dcvd­
opment and Applic:ation of Altemativc 
Encru Source" in she Solution of Soc:i­
ay's Needs in the Fucure. 

Subropics (selected by individual stu­
dent~) would l'IC ~,lar encfl)'. WtnJ puwer. 
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a1um,1e1, ~·" 110m -c.~te. syn1nct1, fuels. 
1co1~ermal. hydrucle~\n.::. chemreal. wa\·e 
(o1:can1:-nuckar ti,,rnn. nuclear fusiCln, 
plant source,. trc1..,h ut1hL..ttron. coal. shale. 

• 1as. and lhennal-difTc:rentiaJ. 
The des1i=n of the future is effectively 

pursued thrCluf.!h t\l.o diflc:rent processes 
previousl> identified. 

a. The ,n,ur rn,_iect provide, man}· 
opponunit1e,. for creat1\ e expc:nence m 
developinf.! threc-d1men,1onal imaE!es of 
propo!>ed de\·clopment" with rc~pccr to 
communities or systems an a commdnity. 

• 	 Commun;~- tr.tamp/rs, 
J. Model cities development 
2. Community chan~e models 
3. Inner-cit~· rede\ielopment . 

• Systrm D,•rrlopmrnt rr:ramplesl 
J. 	Tran~i:1onations s~ stems 
2. 	Communkation,- sntcms 
3. 	Energ~· de,·elopment S)'Stem!i 
4. 	Housint: and rccreationa} systems 

b. The c:ommunil\· in\·olvement 
instructional process ha.. an exceptional 
potential for approachintt the de5ign of 
the future with respect to the kind of a 
,ommunity that \l.'OUld appear appropri­
ate. This would take the realities that exist 
in a given area or community and then 
have the classes 

J. 	redesien the communir~ in terms of 
projected ideals cuse of models. drav.-­
ings. sc:hcmaticsl. 

. 2. rede\·elop ccnain ~c:tions ofthe ttiven 
communil)' cu~c of-models. drawinas. 

__ ..- . schemacic:sl.· 
3. 	redesien the transponation system in 

a 1iven community tu~e of models. 
drawing,. schematics. ftov. c:hansl. 

... 	dcvelori pollution control mca~ for 
a community. 

5. 	develop water and waste treatment 
· facilities in the communit)'. 

Each of the above categories of 
instructional de~1~n 1un1t. ttrc,up project 
or communit~ ui,\ll1.C'mcnt1 v.·ould have 
a ,:real deal of individual inquiry and 
problem 1101\'int: a,,oc:iatcd wirh them. 
Ho\l.·ever. if the teacher anJ the i;1udent5 
would elect to pur,;uc ,.u.:h topics on an 
individual t,a<,1_!>. th1, !tl(l CllUld t,e done. 
It would hi.' imf'\,mant. hl1\l.e,cr. 10 pro­
vide !.Omc ,y,1cma11c prl,cc:.:!urc for shar­
in~ idea5. dc:velopmc:nti.. and outcomes. 

SUMMARY 

It is imponant 10 note th31 the cea,hint 
olthe heri111111e oftechnoloJ!)·-past. pres• 
cnt, and future i5 much more than dealing 
with the ha.rdv.·are ot technolos.~ in given 
period!t. Thi: cdu.:;iuun.al prL,&:1".afflll !ihould 
be designed for the dc\·ct,,pment of S,Cl._ 

pie c:apahlc or li\·tnl! and cun1nt,u11nJ? tu 
the prci.eni and the future. Th1, bnni:r. 
'into focu, the 1mi-,,nan1 d:~cr:,111n,; of 
M'lt ~f\.9C:'"-'C'~ .:it eJ.: •• :.,·r? 

7.~: :~"tac: :-i.- ·-":~ ::~-~-. ,-,f: !: ·:"\('ln~y 
.· .. :"' ...... .. 

hum:rn com:-•,,. ·nl mu~I deal ,1,ith the 
rrncC',~e~ of iee1rner in-.olvement in'"'· 
tem~ti.: inquiring. rr(lt,lcm ,;olv1ni:. an.i­
lyzin~. 5ynthe,1zing. and generctlizm~. The 
proce<.<. of lcamini to lc::irn anJ the de\ t:1­
opmenl oflhc re\Ourccfulne!., of the indi­
vidual must he strev,ed in any raridly 
chanJing soc:1cty so profound!~ 111Te~1ed 
hy the accelerated technl•lo~~-. The rr,•­
ceM,cs of cducatil•n mu~t al!.o stn\'e for 
the development of Ihe pcr~onal q11ali11c, 
of fle:\ibihty. adaptitbiliry. and mot,ihry. 

These people requirement~ in the 198tK 
· and the century ahead mu!>t grow out of 

the study of technology. The desiin for 
leaming will be equally or more imponant 
than what is to be learned. The syi,tems 
previously described-unit studic!I. grour 

rroce~\e~. re.-.carch ano , xnmcnt;i­
11vn ..nJ the c1,mmun11y Jn\·ohement 
m,...k!,-arc- de"~nt:LI ilJ"ound the ccn­
tralll\' of the ind1v1dual in lhc le.im1ng 
rr,,~c" a, well a~ lhc human need:. to 
funcli<•n effecti,ely in the present and 
future. 
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